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vidends from Dust 


‘yisco” Dust Collecting equipment at the Bold 
ure Quarry of The Horrocksford Lime Co. Ltd., 
litheroe, Lancs., is proving most successful in 
hing dust emitted from this large plant and, 
entally, increasing output. The dust is collected 
ategic points by “Visco” Dust Collectors. Since 
we have supplied, on the instructions of the Con- 
ig Engineers, Messrs. Parry & Elmquist Ltd., 
plants. The last set consists of a battery of 
¢ 42" dia. “Visco” High Efficiency Cyclones 
h handles the dust from two limestone dryers. 


dreds of plants producing powder or fibrous materials— 
t, fertilizers, oxides, chemicals, coal, soap powder, milk, 
coffee, etc., “* Visco” Dust Collectors have solved the dust 

and increased output, thereby reducing production 


They can do the same for you. 
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of twelve—42” High- 
y Cyclones. Sheet- 
oved to expose cy- 

The Horrocksford 
p. Ltd., Clitheroe. 








ys wen 
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“* Visco’ Dust Collect- 
ing equipment recover- 
ing lead and zinc oxides 
at ‘a South Wales 
Works. 


Consult us?on your dust problem. Ask for “ Modern Dust 


Collection'‘and Fume Removal” List No. 532. 


Phones : Croydon 4181/4 
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PUBLIC APPOINTMENTS 


UNIVERSITY, OF THE 
WITWATERSRAND 


JOHANNESBURG, SOUTH AFRICA 


DEPARTMENT OF CIVIL 
ENGINEERING 


LECTURERS 


Applications are invited for appointment to t the 
folloy. — posts on = —. of the University Depart- 
ment of Civil Engi 

One SENIOR LECTURER on the scale £1100 by 
£50 to £1450. 

Two LECTURERS on the scale £850 by £50 to 
£1150. In addition there is a temporary cost of living 
allowance £234 per annum in the case of a 
married man. 

An allowance is made towards travelling expenses. 

The successful applicant will be expected to assume 
duty on the 2nd January, 1955, or as soon as possible 
thereafter. 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 5, Gordon Square, London, W.C.1. 

The closing date for the receipt of applications, 
in South Africa and London, is 25th remneaes 





UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF ENGINEERING 
PRODUCTION 


LECTURESHIP IN MACHINE TOOLS AND 
METROLOGY 


Applications are invited for the position of 
LECTURER in MACHINE TOOLS and METRO- 
LOGY (Grade II—£550 to £1100). The Lecturer 
would be responsible for the new Metrology and 
Machine Tooi Research Laboratories of the Depart- 
ment and for post-graduate teaching and research in 
this field. 

Applications should be submitted in triplicate, 
giving three referees, before 15th October, 1954, 
to the Registrar, the University, Birmingham, 15. 
Further particulars may be obtained from the 


undersigned. 
C. G. BURTON, 
The University, Secretary. 
Birmingham, | E5497 





UNIVERSITY COLLEGE OF 
SWANSEA 


CHAIR OF CHEMICAL ENGINEERING 


Applications are invited for appointment to the 
CHAIR of CHEMICAL ENGINEERING. Initial 
£1700 per annum wth superannuation and 
family allowances.—Full particulars may be obtained 
from the oc University College, Singleton Park, 
Swansea, to whom applications must be sent by 
Monday, October 25th, 1954. E5285 


THE 
PUBLIC APPOINTMENTS 


WEST RIDING COUNTY COUNCIL 


DINNINGTON, CHELMSFORD MINING 
AND TECHNICAL INSTITUTE 


FULL-TIME ASSISTANT, GRADE A 


Applications are invited for a FULL-TIME 
ASSISTANT, Grade A, in the Mining Depart- 
ment, mainly for elementary workshop practice with 
mine entrants, in a well ing work- 
shop. Candidates should possess either a Higher 
National Certificate in a Engineering, or 
good qualifications in Mining. teaching 
qualification would be an additional a 
Salary in accordance with the 1954 Burnham Tech- 
nical Report. 

Py yg of i may be ob d from Mr. 

= * —_ oa Education Officer, Moorgate 
aSF 4, Moorgate. Street, Rotherham, to 
whom « 1 should be returned 
within 14 days of the appearance of this advertise- 
ment. E5506 
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PUBLIC APPOINTMENTS 


CITY COUNCIL OF SINGAPORE 
ELECTRICITY DEPARTMENT 


— 


CONSTRUCTION ENGINEER 


Applications are invited for the post of CON- 

STR ‘an al ENGINEER in the iy Migetctohy 
nm 3 years’ agreement in the firs 

instance. ry completion of the 

ment the would normally be o! fered 

emplacement on the 


t establishment. 
licants must be Graduate Members of the 


—. of Electrical Engineers or of the Institution 
Civil » or equivalent. They must have 


experienc design, planning 
r and outdoor high voltage — involv- 
ing specification of Saline an id structural steel- 
pF, &c. Minimum age 28 years. 
The salary offered is $870, $010 and $950 a month 
for - ist 2nd and 3rd year, respectively, in the 
scale $870x A40-990. Expatriation and 
poms PF living allowances are also payable. 
If placed on the permanent establishment after 
fi y completion of the t the basic 


and construction of 





SOUTH AFRICAN STATE 
RAILWAYS 


VACANCIES FOR ENGINEERS 


Vacancies for JUNIOR/ASSISTANT ENGI- 
NEERS exist in the Civil, Mechanical and Auto. 
Engineering Departments of the South African State 
Railways, and q persons oO 
considered in connection with the filling thereof 
must submit their applications, containing full par- 
ticulars of qualifications held, experience, age, 
marital status, &c., to the S.A.R. Recruiting Mission, 
Room 346, South Africa House, Trafalgar Square, 
London, W.C.2. 

A Degree in Civil or M i i ing, as 
the case may be, is required, and applicants must 
preferably ~ under 30 years of age. 

The appointments are graded as follows :— 

Junior Engineer : £480 by £50 to £580 p.a. 

Assistant Engineer : £650 by £50 to £950 by £40 
to £1030, plus a cost-of-living allowance, the present 
rate being £352 and £110 p.a. for married and single 
servants, respectively. 

Attractive conditions of service, including free 
passage to South Africa, are offered. Apply to the 
above-mentioned address for fuller details. E5249 





In 








BRITISH ELECTRICITY 
AUTHORITY 


MIDLANDS DIVISION 


SECOND ASSISTANT ENGINEER 


SECOND ASSISTANT ENGINEER (MECH- 
ANICAL) is required in the Generation (Construc- 
tion) Department at Divisional Headquarters, Bir- 
mingham. N.J.B. service conditions, superannu 
poe Towed within Schedule “* C,’’ Grade 2, 
of the mens range £834 to 
£970, and ult aeienaneky = to £1053 per ae «Reng 

Appl icants should have had a recognised training 
in 1 engineering, and a thorough experience 





WIGAN AND DISTRICT MINING 
AND TECHNICAL COLLEGE 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


SENIOR LABORATORY STEWARD (MALE) 


Applications are invited for a post as SENIOR 
LABORATORY STEWARD (Male) in the De; art- 
ment of Mechanical Engineering of the College. 
Duties will commence as soon as possible. Candi- 
dates should hold a Higher National Certificate in 
Mechanical Engineering or similar qualification. 

Further particulars and application forms will be 
sent by the undersigned on receipt of a stamped, 
addressed foolscap envelope. Last date for receipt 
of applications, Monday, 27th September, 1954. 

Applications not on the form provided will be 
disregarded. 


E. C. SMITH, 
Princi 


cipal. 
8th September, 1954. E5498 





LONDON COUNTY COUNCIL 


CIVIL AND STRUCTURAL ENGINEERS, 
CIVIL AND STRUCTURAL ENGINEERING 
ASSISTANTS AND DRAWING-OFFICE 
STAFF 


and STRUCTURAL ENGINEERS, 
and STRUCTURAL ENGINEERING 
ASSISTANTS and DRAWING-OFFICE STAFF 
for (a) design and detailing of ing structures 
in concrete and steel, (b) structural surveys and level- 
— of — walls and other flood prevention works 
the County of London. Salaries within ranges 
£300-£596. £561 £739, £701-£892.—Application 
form from Chief Engineer (54/47), London County 
Council, County Hall, S.E.1, returnable within next 
14 days. (Enclosed SAE.) *(1197.) E5553 


LONDON COUNTY COUNCIL 
CIVIL ENGINEERS, CIVIL ENGINEERING 
ASSISTANTS & DRAWING-OFFICE STAFF 








CIVIL ENGINEERS, CIVIL ENGINEERING 
ASSISTANTS and DRAWING-OFFICE STAFF 
for design of large civil engineering works in con- 
nection with main yt L sewage purification. 
Salaries within range £300-£739—Application form 
from Chief Engineer (54/37), County 
Council, County Hall, S.E£.1, returnable within the 
next fourteen days. (940) E5265 


in the design and installation of mone —. 
ment for power —, including the tion 
of specifications. licants should preferably be 
Corporate Seaken: of the Institution of Mechanical 
Engineers. 

Apply, quoting Vacancy No. ng on a 
a available from Esta! 
Ww m Road, Moseley, Birmingham, f 13, b 
2nd October, 1954. E5574 





MINISTRY OF WORKS 
ENGINEERING DRAUGHTSMEN 


ENGINEERING DRAUGHTSMEN required in 
London, Farnborough (Hants) and various Pro- 
vincial centres. 

Candidates must have a  aasloneliy. tech- 
nical standard of Ordinary N Certificate or 
equivalent, and apprenticeship a + practical « experience 
of at least three years, including one in a drawing- 
office, in one of the following categories :— 

Mechanical: plant layout, boilers and steam 
distribution, pumps, rotating machinery, heavy and 
light mechanisms, Servo systems and pressure vessels. 

Electrical : lighting and power installations, over- 
head and underground distribution — and all 
types of eq instr and controls. 

Heating and ventilation : all types of heating and/ 
or ventilating systems, refrigeration and air con- 
ditioning. 

London salaries £420 (at age 21)--£670 per annum. 

tarting pay according to age and experience. Rates 
— London slightly less. P, of pr i 
an 








permanency. 
State age and full details of training and experience 
to W.G.10/CE12(E), Ministry of Works, = 


House, John Islip Street, London, S.W.1. E55 





THE BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 


PLANT ENGINEERING DIVISION 
TECHNICAL ASSISTANT 


A TECHNICAL ASSISTANT is required by the 
Mechanical Section of the t Engineering Division 
of the above Association. The work is of a varied 
and interesting nature Bry meg with mechanical 
developments in Iron and Steel Works. Location 

of work London, but periodical visits to works in 
various parts of the country are to be expected. 
Workshop experience an advantage but National 
Certificate essential. Time is allowed off for study 
for advancement of qualifications. Salary accor 
to age, EE and experience. Written 
applications to be made to the Personnel Officer, 
B.1.S.R.A., 11, Park Lane, y gw ng W.1. E5494 


salary will be per month in the ph $870, 
rising to $990 per month (£1218 to £1386 per annum). 

Expatriation a payable is £315 per annum 
on basic salary of $870 a month and £343 per annum 
on basic salary between $871 and a month. 

Cost-of-living allowance at present is 

8 per annum on Bae basic between $870 and 
$910 a month and £224 per annum on ic salary 
between $950 and $990 a month for a single man ; 
£385 per annum on par Saree $870 and 
$990 a month for a married man per annum 
on basic salary between $870 ‘ind $990 a month fora 
married man ponent one or mare children, Lage 
child means an ied child, including oo 
child or a legally ‘adopted — under pay age sof iY, 
or receiving full-time cational instruction 
below the age of 21. 

For a single man the minimum total emoluments 
on a basic salary of $870 a month would amount to 
£1771 per annum ; for a married man with no 
children £1918 per annum and i a — man 
with one or more 

_ exchange rate is coousebely OF $1 “7 "2s. 4d. 
Sterling. 

Partly furnished quarters provided if available at 
6 per cent of basic salary or Housing Allowance of 
10 per cent of basic salary (subject to a maximum 
of $120 per month) paid in lieu. 

Free passages be provided for appointee, his 
wife and his own children under the age of 12 years 
at the date of sailing, subject to a maximum of three 
full passages. 

One month leave per year of service may yoy 
on satisfactory completion of agreement tthe ¢ ‘i 
pres of the . If placed on the Soomaaaiees 
t on completion of the t the 
appoinice wil be will be required to serve a further year 

lore proceeding on leave. The present rate of 
leave is 4 days per month of resident service. Local 
leave of 14 days a vor cumulative to a maximum of 
28 days is also gran 

“Compulsory Frevident Fund contributions at 
— 74 per cent. of salary (but not allowances) 

which the Council donate, Tt per cent, rising to 
cent 
years’ 


10 per cent after 10 years’ service, 15 
after 15 years’ service, and 20 per cent after 
service. This scheme is under review. 
Further details from the Council’s London Agents, 
Messrs. Allen and en 1, Victoria Street, 
Westminster, London, S a ag date for full 
maaan in duplicate, y Be -; 14th pan al > 





GOVERNMENT OF INDIA 
AMBARNATH 
WORKS MANAGER 


tions are invited for post of WORKS 
MA ACER Design Office, Machine Tool Factory, 
Ambarnath. 


Candidates should possess a Degree a? uivalent 
py in Mechanical Engineering at least 
ight years’ experience in design of eckties tools 
(peters ference given to those who have independently 
machine tools or have experience of 

Pm gy of hydro-mechani attachments). 
should have practical experience in manufacture, 
assembly and testing of machine tools od preferably 
held a ee position in charge of machine tool 


Pay ys war sagt _p.m. _ (£540-£1035 p.a.) 
Initial pay and 
up to one vane fad Expatriation wance 
Rs.400 p.m. (£360 p.a.) dearness allowanceand bonus. 
Contract for three years. Free passage to 

Further details and forms-of application ma 
checient on request, quoting Rise, from. "the 

Commissioner of India, General 

Aiferh London, W.C.2. 
of applications 25th October, 1954, 





t date for pee a 
E5558 





HER MAJESTY’S COLONIAL 
SERVICE 


PUBLIC WORKS DEPARTMENT, 
DOMINICA, WINDWARD ISLANDS 


ROAD CONSTRUCTION ENGINEER 


Duties : to carry out construction of roads and 
drainage in tropical rain forest country and to direct 
use of heavy earth-moving equipment under arduous 
conditions. 4 . 
pointment on agreement for two years in the 
fiest Uastance. Salary, £1300 p.a. (fixed). Candidates, 
preferably between 35-45 years of age, must hold a 
University Degree or Diploma in Civil 
Engineering which carries exemption from, or rg 
passed, Final Parts I and Il of the A.M.LC, 
have had sev a. A. M.I.M un.E. Canaidites mx 
have sev years’ experience in ro: and bri 
| equipment. 
Pull details on 
Apply in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, London, S.W.1, 


briefly age, qualifications and 
|e Bi the AR the ‘ouuber BCD 112/39/ heer 


Sept. 17, j 
PUBLIC APPOINTsp: 
TT 
CIVIL SERVICE COMMiss 


INLAND REVENUE 
THIRD CLASS VALUE, 


—_—_— 


and in 


and i 
the valuation of scigerals, plans 
—— % Rating ond mines and m 
and W, 
the District caf 





pb os Ist mt Octobe, 


Incl 
(men i in my on 454-hour peg 
1080 ; s accor to age 
pated af pa | mewhat lower ‘Or women 
London. Prospects of 
tion of the Royal saben 
xamina jon oO oyal | 
p van oe or the Chartered pe of 
gents’ Institute, or the t ~ Agents’ 
have a University Degree oma 
must have at least af a violent 
For posts in Scotland 
a ow ae opera in ™ 
le. or 1 
minerals four Finan mines bead 
notes . place ig the profe 
Prien ve and possession 
py a hE inal Cie 
rs) inal Exa: 
Insdeation’ of od Surepeiae 
tons Fule will be accepted ry " 
uller particulars ¥ ieee: of 
» Civil Service Com 
149/54. Cor 4 aorlitton 
mp; applicati 
returned by 14th October, 1954. tm 


from the 





HER MAJESTY’S COLON 
SERVICE 


PUBLIC WORKS DEPARTME 
BRITISH GUIANA 


EXECUTIVE ENGINEER (ELE 
AND MECHANICAL 


The following vacancy exists in the F 
t, British Guiana : 
= ER (Electrical and Mechanical). (BC 


/D4) 

Duties include the supervision of a ce 
shop dealing with repairs to heavy cari 
equipment, a central store and a pool of 
road transport. A knowledge of small 
plants, simple transmission lines, lighting 
and house wiring is desirable. 

pointment is either pensionable on 
= years, or on contract gratuity terms 
resident service with possibility of 
Salary is £1050 per annum, plus gratuity 
cent. of basic salary in the case of ac trac 
ment, calculated in respect of each comple 
of three months’ Satisfactory service, 
satisfactory completion i contact. 

Candidates, over 35 y 
Mech.E. and "preferably A. AM. t. BE. ais, 
strative experience, peqether with goo 
experience in mechanical and electrical 


— fuller details, apply i in writing to t 
of Recruitment, Colonial Office, Great 
London, S.W.1, giving brief details of age, 
tions and experience, and quoting abow 
num 





NATIONAL COAL BO 


WINDING SECTION OF 
PRODUCTION DEPARTME 


SPECIALIST ENGINEER 


National Coal Board invite applicati 
superannuable appointment of a 
ENGINEER in the Windies Sestead 

duction p aeoela ben at ni 
Candidates should have good technical 
r the design of 
engines and associated equipment. 
Salary on — nt wl be 4 d 
fications and experience, wit 
air full artical 
Pp in writing, ao Pp ‘ 


Original, testimo 


gn 
TT/835. nials 
Closing date, ist October, 19% 


warded, 





MINISTRY OF SUPPL 


DRAUGHTSMEN 


DRAUGHTSMEN required by N 
at various locations, with experience ins 
ing classes of work : chemical plaat, 
mech., automobile, precision instrumet? 


holida: plus public holidays. 44-hout 
rally aay) including meal breaks. 
Never omnes Many unestabilcee 
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Scientific Training and Expenditure 
Tue seventh annual report of the Advisory 
Council on Scientific Policy was published 
yowards the end of last week. The committee 
notes that Government grants to the universities 
over the last ten years have risen from £6,900,000 
to £20,000,000 for recurrent expenses. It reports, 
however, that the supply of university trained 
scientists is still inadequate and will become more 
so if sections of industry who have hitherto 
behind in employing such labour, both 
in the laboratory and in the sales organisation, 
begin to realise their error. It is shown in the 
rt that the number of enrolled university 
students has been steadily declining since 1950, 
although there is some evidence of this trend 
being halted. During the whole post-war period, 
however, the proportion of science students has 
only risen from 31 to 33 per cent. In the long 
run, the report goes on, the only way to raise 
the numbers of science students is to stimulate 
more of the able boys and girls to take up science 
at school instead of the humanities, particularly 
at the independent schools. Another important 
measure was to induce more students to stay at 
school until they were eighteen. In 1952, only 
30 per cent of the fifteen to sixteen age group 
remained at school. The committee was able 
to note that this figure is now showing an 
increase. The report then turns to the recognised 
acute decline in the numbers and quality of 
science teachers. A sample survey has recently 
shown that the proportion of arts graduates in 
the profession has risen from about two out of 
five in teachers born before 1900 to nearly four 
out of five born after 1920. Against this only 
two out of five new science or mathematics 
teachers have first or second-class honours 
degrees. Referring to general and specialised 
education, the committee did not hold that the 
aims of education were best served by making 
narrow science specialists, nor did it regard 
specialisation in the classics or history a full or 
proper education. Mention was made also on 
the loss of scientists abroad and certain important 
laboratories appear to have suffered badly in 
this respect. This trend, however, did not 

appear to be generally serious. 


Electric Passenger Services Between 
Manchester and Sheffield 


ELECTRICALLY Operated passenger services 
between Sheffield and Manchester were inaugu- 
rated on Tuesday, September 14th, by Sir Brian 
Robertson, chairman of the British Transport 
Commission. This event marks the completion 
of the first main line electrification in Great 
Britain to provide both passenger and freight 
services operated by electric traction. At 
11.47 a.m. an inaugural train left Sheffield (Vic- 
toria) hauled by electric locomotive No. 27000 
(one of the new Cy-C, 2760 h.p. locomotives 
specially designed for the service), arriving at 
Manchester (London Road) station at 12.43 p.m. 
Complete changeover from steam to electric 
locomotives for through passenger working 
between Manchester and Sheffield will take place 
on September 20th. It may be recalled that the 


; new electrification was first approved by the 


former L.N.E.R. in 1936, as a means of expediting 
both freight and passenger traffic over one of the 
most intensively used sections of line in the 
country, carrying the important coal traffic from 
the South Yorkshire, Derbyshite and Notting- 
ham coalfield areas to the Manchester area. 
Work on the electrification was started before 
the war, but had to be stopped in 1940 ; after 
extensive surveys work was resumed in 1949. 
The first stage of the electrification to be com- 
pleted was the Wath-Penistone-Dunford section 
(19 miles), brought into use for coal and freight 


‘trains on February 4, 1952. Stage two com- 


Prised the electrification of the Woodhead New 
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Tunnel and the line (including branches) to Man- 
chester (London Road). This was brought into 
use for both passenger and freight services on 
June 14th this year. The third and last stage is 
now completed, except for the few miles from 
Sheffield (Victoria) to Rotherwood sidings, and 
this work should be completed in January next. 
The total single-track mileage electrified, includ- 
ing sidings, is 300 miles, covering 68 miles of 
route, the system used being 1500V direct current, 
overhead transmission. Considerable civil 
engineering work and resignalling was involved, 
and these and other aspects of the electrification 
have been described in our issues of February 15-22, 
1952, and April 23, 1954. Sixty-five new locomo- 
tives have been built to operate the service ; fifty- 
eight are B,—B, locomotives designed for mixed 
traffic and seven are C,y-Cy locomotives for 
passenger service. By reducing the number of 
C.-C, locomotives from twenty-seven to seven 
and by other economies the gross cost of the 
scheme was reduced from £12,250,000 to 
£10,955,000, excluding the £2,800,000 cost of the 
Woodhead new tunnel. Some idea of the results 
obtained after two and a half years of electric 
operation of goods and coal trains may be 
deduced from comparative train timings. For 
example, mineral train timings from Wath to 
Mottram have been reduced from 191 minutes 
to 100 minutes, and from the Woodburn 
Junction pass to Mottram yard from 160 minutes 
to 87 minutes. Express good timings are down 
from 87 minutes to 69 minutes between Sheffield 
(Bridgehouses) and Manchester (Ducie Street) 
and from 87 minutes to 69 minutes between 
Ardwick East and Sheffield Bridgehouses. 
Through express passenger trains run between 
Sheffield (Victoria) and Manchester (London 
Road) in 56 minutes, in either direction, com- 
pared with 65 minutes by steam traction. 
On the Manchester-Glossop suburban system 
there is a five-minute saving in the timing of 
trains which provide a half-hourly service from 
5.15 a.m, to 7.45 p.m., and then an hourly service 
until 10.45 p.m. 


Demolition of Aldersgate Station Roof 


THE removal of the ninety-one-year-old arched 
roof above Aldersgate Station is due to begin 
almost immediately. The roof dates back to 
the earliest days of London’s underground 
railways and removes another of the notable 
engineering structures of that era. When the 
station came into use in December, 1865—less 
than two years after the opening of the Metro- 
politan Railway, the world’s first underground 
line—it was described as one of the finest stations 
in the Metropolis. The Jilustrated London News 
in particular considered that “the great depth 
and length of the structure gave it rather an 
imposing appearance.” The station’s 308ft 
long light ornamental iron and glass roof spanned 
80ft across four tracks and three platforms, 
covering an area of some 26,000 square feet. 
This was due to the fact that the extension of the 
Metropolitan Railway from Farringdon to 
Moorgate coincided with the construction of 
the City Widened Lines, designed to link the 
main line termini of St. Pancras and King’s 
Cross with the City ; these tracks ran parallel 
to and south of this section of the Metropolitan 
Railway. Owing to damage during the war, a 
large amount of the original roof covering had 
to be removed and the arch ribs and purlins 
exposed to the weather ; this, combined with 
the corrosive atmosphere arising from the steam 
traffic on the Widened Lines, has contributed 
to the general deterioration of the ironwork. 
It is, therefore, now necessary to dismantle it, 
London Transport states, and a contract has 
been let to the Demolition and Construction 
Company, Ltd., to carry out this work. Each 
arch rib weighs 3-7 tons and the total weight of 
the ironwork involved: is 106 tons. As this 








station lies in the centre of a severely bombed 
area, low-level roofing will be provided over 
the platforms until such time as the replanning 
of the surrounding district has been settled. 
The main ribs of the old roof are elliptical in 
shape and have a span of 80ft, with a rise from 
the springing to crown of 27ft. The depth of the 
ribs varies, tapering from 27in at the springing 
to 16in at the crown. The ribs are of built-up 
“I” girder section with a jin thick web and 
double flange angles of Sin by 3in by 4in section 
with the Sin legs outstanding. These ribs are 
spaced at 22ft centres and the standard purlin 
spanning between them consists of a 4in by 3in 
by 4in tee, trussed with lin diameter round bars. 
At the crown, supporting a glazed ventilator, 
there are two vertical latticed angle purlins, and 
between these purlins and special shallow lattice 
girders at eaves level, there are intermediate ribs 
formed from 3in by 3in rolled joists spaced at 
7ft 4in centres. The function of these inter- 
mediate ribs is to provide support to the glazing 
and timber roofing.. In addition to the glazing 
on the ventilator, two stretches of glazing are 
provided on either side of the roof, all glazing 
being fixed with putty to tee bar astragals. The 
remainder of the roof covering consists of 14in 
thick tongued and grooved boarding covered 
with 14 gauge zinc sheeting. On either side of 
the roof are 9in by 6in box-section gutters 
discharging into down pipes carried down the 
side of the retaining walls. 


British Trade Fair in Copenhagen 


PREPARATIONS have begun for the British Trade 
Fair to be held in Copenhagen from September 
29 to October 16, 1955. The event, which will 
be under the patronage of Her Majesty Queen 
Elizabeth II and His Majesty King Frederik IX 
of Denmark, is being organised by the British 
Import Union of Denmark and the Federation of 
British Industries, with the full support of the 
governments of both countries. It is hoped still 
further to stimulate British exports to Denmark 
and to the other Scandinavian countries, .which 
in the case of Denmark have risen from 
£64,000,000 in 1952 to £78,000,000 in 1953 and 
£39,000,000 in the first half of 1954. On a per 
capita basis Denmark is a close second to Norway 
as Britain’s best European customer. Con- 
versely, Britain’s imports from Denmark were 
£128 million in 1953 and £62,000,000 in the first 
half of 1954, and top the list of the Danish export 
trade. Similar British trade fairs were organised 
by the B.I.U. and the F.B.I. at Copenhagen in 
1932 and 1948, and on the last occasion there 
were over a thousand exhibitors and over a 
million visitors. This time the F.B.I. is making 
available the services of its newly formed sub- 
sidiary company, British Overseas Fairs, Ltd., 
which is at present engaged in organising the 
British Trade Fair at Baghdad this autumn. The 
company’s exhibition organiser, Mr. D. A. Lamb, 
will be manager of the Copenhagen Fair, with a 
Danish assistant, and the company will be 
responsible for all arrangements in the United 
Kingdom, including the sale of space. The pros- 
pectus of the Fair is being widely circularised among 
British firms. The Fair itself will be held in the 
Forum exhibition building, which will be devoted 
mainly to engineering exhibits, and in Copen- 
hagen’s famous Tivoli, which will house the lighter 
industries, including consumer goods, and out- 
door exhibits, such as contractors’ plant: The 
existing buildings will be supplemented by 
British prefabricated temporary structures to 
provide a total of not less than 120,000 square 
feet of stand space. The Festival Hall at Tivoli, 
now under construction, will be ready in time for 
the Fair. Mr. John Lansdell, F.R.S.A., M.S.I.A., 
has been appointed co-ordinating designer, 
assisted by two Danish architects, Mr. Simon 
Henningsen (for Tivoli) and Mr. O. Gundlach- 
Pedersen (for the Forum). 
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Machine Design for Cyclic Stress 


By J. S. CASWELL * 
No. IlI—{ Concluded from page 349, Sept. 10th) 


The customary methods of machine:design for static stress are unsatisfactory for 
the purposes of cyclic stress design. The characteristics and the effects of cyclic 
stressing are discussed and reference is made to the use of base diagrams for design 
purposes. The serious effects of stress concentration are considered and new 
formule are presented for use in cyclic stress design. These formule make provision 
for counteracting the effects of stress concentration and also for taking some 
account of the effect of a quality change between the fatigue test specimen and the 
service part. The value of the correction factor used may be altered to take account 
of the useful effects of special surface treatments of machine parts. The applica- 
tions of the proposed methods of design are considered in relation to cyclic 
stresses which arise in direct loading, eccentric ioading, bending, torsion, and 


combined bending and torsion. 


A few examples with detailed solutions are 


included to illustrate design procedure. 


TORSIONAL CYCLIC STRESS 


HE design requirement for torsional 

cyclic stress is that the maximum shear 
stress should not exceed the permissible 
endurance limits for the conditions of load- 
ing. Over a large number of results for 
steels, recorded by Gough? and Moore and 
Kommers,” the endurance limit for reversed 
torsional stress has an average value of 
0-56 of the endurance limit for direct alternat- 
ing stress. For design purposes, on a con- 
servative basis, it could be assumed that the 
endurance limit for torsion is 


Trq=Sgq/2 


and this will be regarded as the failure value 
of the semi-stress range when the mean shear 
stress is zero. 

On the basis of the maximum shear stress 
theory and uniform elasticity up to the yield 
point, the yield stress t, in shear is half 
of the yield stress o, in tension. Then the 
failure value for the mean stress is the yield 
strength in shear, which is assumed to have 
the value : 


ty=0,/2 


Consequently, the base diagram for cyclic 
stress in shear may have the same form as 
that for cyclic tensile and compressive stress. 
Examination of the earlier analysis of the 
base diagram shows that the effect of the 
common modifying factor 1/2 is to make the 
expression for the permissible mean stress 
in shear : 


v) a ‘ 
=A a at 
tm aby 1) ithout stress concentration, 





(23) 
or 
ie, $ with stress 
* 2K’ +2)—138y+1) “concentration, 
(24) 


where ¢ and 6 have the meanings already 
given to them 


K’,=the appropriate stress concentration fac- 
tor for torsional loading. 


a«=torsional stressing ratio 
bee T; risa! ( ~ T. 2) . . 
"Tata T, and T. being the maximum 
and minimum torques applied. 
Then for a solid shaft subjected to pure 
torques ranging from 7, (max) to 7), 


Tv 
.— 4 3(~ -)\= 
164 (tm+ t=T, 


bid Ty _T, 
qe(1+=)=2 
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or 





which may be expressed in the form : 





_f 167, 3 
- itech 
i.e. 
__ P32Ty(K’(1-+a)—1)8y+ 1173 
i eata aoe 


Example 6.—A steel shaft is required to 
transmit a fluctuating torque ranging from 
+21-9 inch-tons to +9-3 inch-tons. The 
smallest diameter occurs at the journal 
which is machined with fillets having a radius 
equal to one-eighth of the journal diameter. 
The corresponding value of the stress con- 
centration factor K’, is 1-4. The steel has 
a tensile yield strength and alternating stress 
endurance limit of 24-8 and 19-5 tons per 
square inch respectively. Determine the 
diameter of the journal, assuming a factor 
of safety of 24 on the base diagram and a 
fatigue correction factor=1-05. 





Solution.— 
oy=24°8 ; n=2°5; $5 ~ 9-93 tons per 
juare 1 o 
hd a a 
os = ug 


““T,4+T, 21-9493 
24-8 Relate al 
B= j9-5= 1°27; K’,=1 4; y=1 05. 


Then using equation (25), d= 


E= -9[{1-4(1+0-404)—1}1-27x 1:05+1}}+ 
9-93x(1+0-404) 


=3-32in. (3 ¥in.) 


The fillet radius=3-32/8—0-42= in. 

The calculated values of +t, and +, are 
2-17 and 0-875 tons per square inch. The 
stress variations along a diameter are shown 
in Fig. 18 (a) and the above permissible 
stresses tm and t, are shown in Fig. 18 (5), 
in which tan 6=a, and K’Atm-+7,)=1-4(2-17 
+0-875)=4-27, which is also given by the 
measured value of [OF’+-F’G’] in the figure. 





ARBITRARY DIMENSIONING 


In drawing-office practice many dimensions 
are arbitrarily decided without reference to 
their effect on the stress conditions which 
may arise in the machine part under operating 
conditions, e.g. the thickness and size of 
reinforcing ribs and webs in castings, the 
dimensions of bosses for bolts or studs, the 
size of machining strips, oil holes, radiused 
edges, &c. Every designer knows that experi- 
ence and intuition are more valuable guides 
than theory for some aspects of machine 
design, and arbitrary dimensioning is a 
normal feature of creative design. There is, 
however, considerable chance of error in 
this form of dimensioning when the effects 
on the internal stresses are entirely ignored 
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or inadequately considered. The arbitr 
dimensioning of internal corners or fillets 
is a case in point, because the radius of the 
fillet has an important bearing on the SCrVigg 
life of the machine part. Adequate strep 

everywhere else in a part may be rendered 
useless because a fillet radius has not been 
chosen with due regard for its Stress-raigin 
effect. Stress concentration factors re ahaa 
invariably related to the overall proportions 


TmtkT, = 4:27 




















Tons per sq. in, 
3 ; 
| fo N = 248, Og=l¥5, 1= 25, F =i9s 
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Tyo Tre = ott 
| | 7 SS. cake aes 
" we t Ke=1-4 
ly x6 
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—_—— = 
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(b) 


(a) Stress variation. 
(6) Safe stress base diagram. 


Fig. 18—Shear stresses,in ,the shaft analysed in 
Example 6 


of a part in the vicinity of the change of form, 
e.g. for fillets on shafts, the stress concentra- 
tion factors K, and K’, are related to the r/d 
ratio, where r is the radius of the fillet and 
d is the diameter of the smaller part of the 
shaft. 

Over the whole range of machine design 
variation of form is accompanied by a wide 
range of variations in the values of K, and 
K', and correct choosing of these values, 
for use in design calculations, is perhaps the 
most important factor for ensuring freedom 
from breakdown in service. 


COMBINED CYCLIC BENDING AND TORSION 


Under combined bending and torsion the 
following combination of loading conditions 
may arise :—(a) Static bending, with cyclic tor- 
sion ; (b) static torsion with cyclic bending ; 
(c) cyclic torsion with cyclic bending ; and these 
may be associated with some form of motion 
of the part, e.g. rotation about a fixed centre 
line. When the part is stationary, the 
maximum internal stress would be repeated 
continuously at the same point, whereas with 
motion of the part, the maximum stress al 
this point would occur less frequently accord- 
ing to the respective frequencies of the load 
applications and the rotation of the part. 
If a shaft is rotating at a speed of 720 r.p.m.,a 
steady bending moment M, would produce 
twelve alternating stress cycles per second ata 
given point. If the bending moment varies 
from a maximum value M, to a mill 
mum value M, with a frequency of 6 ¢/s 
and the torsional moment varies from 4 
maximum value 7, to 7, with a frequency 
of 4 c/s, the frequency of occurrence 0 
the maximum combined stresses at a givei 
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int is 2 per second. When the phasing 
the cycles at low and moderate speeds is 

recise, the frequency of occurrence of the 

‘mum stress may be reduced to a mini- 
mum, and for a given length of service it may 
ssible to use higher working. stresses. 
But this type of cyclic stressing, in which 
the amplitude of the stress cycles is con- 
tinuously changing, has important effects 
on the resistance of a part to fatigue failure, 
and investigations of these effects have been 
cartied out by Wallgren,’* Dolan, Richart 
and Work"® and others. In this and some 
other aspects of design, more detailed con- 
jderation is necessary and the problems 
pelong to the category of special cases. 

For combined stresses the Mises-Hencky 
theory of failure gives the closest agreement 
with experimental results, e.g. such as those 
obtained by Gough" and his collaborators. 
The Guest-Mohr maximum shear stress 
theory predicts results which are slightly 
less than the experimental values, and since 
this slight error is on the side of safety, it is 
convenient to base general design procedure 
on this theory. 

Let the bending moments range from +M, 
max to +M, and the torsional moments 
from +7, max to +7;. Then, on the basis 
of the maximum shear stress theory and for 
synchronous cycles of loading, the maximum 


equivalent twisting moment T,,= VM P+T;?, 
and the minimum value is 7,.= VM 2?+T7'3*. 


Let 


d=diameter of the shaft. 
¢,,=mean tensile stress produced by bending. 
o,=semi-stress range produced by bending. 
T,=mean shear stress produced by torsion. 
+,=semi-stress range produced by torsion. 
Tnp= mean stress produced by combined bend- 
ing and torsion. 
Tp=semi-stress range produced by combined 
bending and torsion. 




















? | maximum shear stresses. 
2,=loading ratio for combined bending and 
top _ Ta-Tas (26) 


torsion= : 
Ta+T 


Tmp 
9 


M,= 2 


d(c,,+-,) . 
si 3 - = 

Ty Fed (y+ 7) 

Ta = ig? (tp T aX 


The maximum shear stress 


herefore 


167, 16. ,—__— 
Tmp T Typ = = —pv Mit T;? 





dividing by =», and substituting 


ty FOF Typ/Tinp- 
1+0,——5o-V MFT 
TA * tmp . , 
and the mean stress 


_ _16VMP+T? 
onde) 
but it should be observed that over a complete 
ombined stress cycle the direction of the 
arying principal stress may also change in a 
clic manner, and thereby apparently modify 
he normal resistance to fatigue failure. 
The safe mean stress is also given by 


2 ° 


“8 es By 1) (28) 
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for a smooth uniform diameter bar, and 





a ¢ 
‘me 2K7{1-+a,)—1)eye) °° 
for a non-uniform diameter bar, but it should 
be noted that the value of the stress con- 
centration factor K’, should correspond 
to the surface form change in the direction 





of the maximum shear stress. Equating 
equations (29) and (27) gives 
dex | Bo Al +ap)— by + VM FT) 
TeA(1 + ay) 


(30) 
When K’,=1, the expression applying to 
a smooth uniform diameter bar becomes 
d= | 22eobr + IV M2+T;*}3 
3 Tep( 1 +a) ' 
The expression for d when a maximum static 
shear stress + is produced by a steady bending 


moment M, and a steady torque 7;, acting 
together is 


4 
d= [#v M?+ 7? | 
+ 29 








(31) 


(32) 


Consequently, the expressions for the equi- 
valent stresses in the equations (31) and (30) 
are 


,_ M1 +) 
2a br+1) * (3) 


and 
ule (1 +a) 
2j{K’ {1 +a,)—1}By+1] 


An estimate of these equivalent stresses 
is made below. 

For a steel shaft of tensile yield strength 
oy=24 and alternating direct stress endurance 
limit, 18-7; a factor of safety n=3; a 
fatigue correction factor=1 -04; and assuming 
a synchronous bending and twisting stressing 
ratio, %»=4, ie. Ta(max)=3xX (T. min) 
and a stress concentration factor K’.=1-5 : 





(34) 
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the equivalent stress values as follows : 
_,. HL +a) 8(1+0-5) 
*  UGgBy +1) 20-5 x 1-28 x 1-04+1) 


= 3-61 tons per square inch 
(+8070 Ib per square inch) 





and 
even 8(1+0- 5) 
* Zl 5040: 5)— 1} 1-28 x 1-044 1] 
=2-25 tons per square inch 
(= 5050 lb per square inch). 
The apparent maximum stress on the 
basis of static stress design for a factor of 
safety of 3 on the yield stress in shear 
would be 





t= 


wee inch 
Ix3= & ~4 tons per square inc: 
= 8960 lb per square inch, 


compared with 8070 lb per square inch and 
5050 Ib per square inch on the basis of the 
proposed new method of design for the 
cyclically loaded smooth uniform diameter 
shaft and a non-uniform diameter shaft 
respectively. 

The maximum stresses for the non-uniform 
bar would be: 
5050 x K’,=5050 x 1-5=7575 |b per square inch, 
compared with 
8960 x K’,=8960 x 1 -5= 13,440 lb per square inch 
when the ordinary design method is employed. 
Consequently, the margin of safety against 
failure by fatigue is reduced from the assigned 
value 3 to approximately 2. Under condi- 
tions of uncertain loading, the unnoticed 
lowering of the safety margin may be 
worsened, and unexpected failure may occur. 

When the values of the various quantities 
relating to a problem are substituted in 
equation (30) the shaft diameter may be 
calculated, or the permissible equivalent 
stress may be calculated from equations 
(33) and (34) and used in the familiar equi- 
valent twisting moment equation (32). 


KNEE TyPE BASE DIAGRAM FORMULZ FOR 
CycLic STRESS DESIGN 






























































24 24 5 : : 
$=3=8; B=jgg=1'28 A modified base diagram, as shown in 
Fig. 19 below, is proposed to provide a 
substitution in (33) and (34) above, gives failure-boundary closer to the expected 
Tons per sq. in. 
20 
A 0725, Gq = 20, pwl2, Yell, n=15, $=1667, B~1-25. 
t Proposed new formulae for the calculation of the safe stresses jm and o, 
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Fig. 19—The ‘‘ knee ’’ type diagram showing calculated stresses and the proposed new formulz 
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endurance qualities of a material subjected 
to cyclic stress. 

The new failure boundary is now ACB 
instead of AB, and CB is inclined at 45 deg. 
as required by the Goodman diagram. 

Let o, be the projection of OC on the x 
axis, =OL and e a coefficient for o,. Then 


. CL LB LJ 
referring to the figure, 40740707 
ee (35) 
Sxq/Y eS, 
06, SS yq 
pti ci Ee 
YES," — POFpq=F.Y Poy — FA pq. 
Therefore 
fo) _ YpSy"— pays La 
‘ YeSy— Sra 
— 6p 1Sy— Sea) 
YeSy— Fra 
and dividing above and below by ova 
=) 
eay( St 
5 I . 
te >! 
_ PeyrB— 1) 
veb—1 oF 


The position of the knee point C may also 
be located by the use of the critical angle 6, 
or the critical stress ratio , 


CL LB «,—<s, «, 








OL OL a, ae 1=%=tan®, . G7) 
Therefore 
_(reB—-1) _ 
~=Fp—1) | 
_ yeP—1— p(y¥B—1) 
e(yB—1) 
and 
%, REE ws ah (38 
=e) ° 
Therefore 
Tie RBA ae A 
6,=tan- «,.=tan 4p} ‘ (39) 


Either «,, 8, or « locates the knee point C 
at which the slope of the boundary line 
changes, and the terms indicate which of the 
formule for the safe mean stress o,, should 
be used. These formule are derived below. 


SAFE WORKING STRESSES (WITHOUT STRESS 
CONCENTRATION) 


(1) When «>«,.—For a factor of safety n, 
a new figure DPNO similar to ACBO may 
be drawn, and the line DPN is the safe stress 
boundary line. 

Then for values of the mean stress o,, 


less than ~, represented by OF : 


In As FGE and OAJ, 


GF_OA 
FE OJ 
G, Oral ¥ 
__% __ Svalt (40) 
oP 
n m 
— Py va__ FmFva 
sce Meas. 
. Sm va 
ees 
YORPy _PSy 


a 


F7Srq NOy, 
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Let 


Then 
pay =P —1, 
Safe mean stress 
re 
oD =a * (41) 
i.e. when 
FA re 
*=o(y8—1)° 
Safe variable component o,=as,,(/) repre- 
sented by FG. 


UT) When «<%,..— 


In triangle OMN, OM=ON=¢ 
OT+TN=¢ ; TN=TQ=_,(1/) 


OT=.,,(I1). 
Therefore 
Sm +64, o— ¢ 
or 
ef 4%. 
; af Sp, a Gm and Oy, = ¥ 


Therefore safe mean stress 


é 


6,(11)= _ OT (42) 


i.e. when 
e—1 
ae ET 
pQ8—1) 
The safe variable component o,=«s,, (JJ), 


=TOQ. 


SAFE WORKING STRESSES (WITH STRESS 
CONCENTRATION) 


(III) When ka>«,.—The ordinate G'F’ 
is now ko, instead of o,. 
Also, 
Cn +ko,—K{6,,+6,) [See page 346 and Fig. 7 (c) 
ante.} 


Dividing by o,, 
1+ke= K{1 +2) 
Sm Sm 
1+ka=K{1+«) 


Therefore 


ka=K(1+a)—1. (43) 


Then if ka is substituted for « in the pre- 


vious formula (41), 
Safe mean stress 


SS. . Ee ee 

(K(l+a)—Ipbyt1 « “4 
The value KA{l-+«)—1 relative to ~ 

determines which formula should be used 





6,111) = 





kaa, (45) 
or 
o—1 
K{i+a#)—12—"— 
~e(yB—1) 
ee p—1 
| Kala] 
1.€. 
a J 
K> eve (46) 


<p(rb— I+) ° 

Safe variable component o,=«c,, (II/) 
=F" fT". 

(IV) When ku<o.—For this case, where 
6m is represented by OV, and using formula 
(42), 

Pe eae ane 
" 1+K{1+)—1° 
Seer tae 
~ <K{i+a) *° 


(47) 


(48) 
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i.e. if 
su Wek 
e(yB— 1) +2) ° 
The safe variable component 
o,=a0,,(1V)=VR 


K, 


» 4) 


CONVERSION TO THE STRAIGHT LINE Big 
DIAGRAM FORMULA 


It may be observed that when ¢ approach 
1, the knee point C approaches 8, and (js. 
appears when p=1. When this occurs th 
diagram and the associated formule teyeq 
to the simple straight-line form: discuss 
earlier. 

Examples of the application of the formyl, 
for the knee type diagram are given below. 

Case (1). Without Stress Concentration 
Let the loading range be + P,=6 tons to 
+P,=1'5 tons; ay=25; oa==20 (fron 


direct load tests), p=1-2 ; y=1-1, n=1-5, 
=, 25 ben gig eck ey 25 
$= = peg 16675 BH sta 59 = 1-25, 


Stressing ratio, 
ca, Sls 
*"P,t+P, 6+1°5 
The critical stressing ratio, 
eh a pbb es Pb ss, H 0- 
%=S(yB—1) 1-20-1x1-25—1)  ° “6. 
Therefore since «>«,, the safe mean strey, 
is given by 


=0-60. 


ed 1-2x 16°67 
eaBy+1 (1-2x0-6x1-25x1-Idti 
= 10-04 tons per square inch 
=OF, (Fig. 19) 


and the variable component o,=««,,=0-6 
x 10:04=6-02 tons per square inch=FG. 


Case (11). Without Stress Concentration, 
but with P,=+4-5 tons. All other terms 
than « remain the same, 

P; —P, 6—4:5 


"hi, 643" 


On(1)= 


a 


This value of «<«, therefore the safe mean 
stress is given by, 
¢ 16-67 


6,(11)= Tile - 


"Ta 14-61 tons per square inch 


=OT, 


and the safe stress o,=a0,—0-14 x 14-6 
=2-04 tons per square inch=7@Q. 


Case (111). With Stress Concentration— 
With the effective stress concentration factor 
K.=1-4. All other terms remain as for 
Case (J). 

The requirement in respect of the choice of 
the formula is the relation of K, to the value 
of the following expression : 

5: et 
*~o(yB—1)(1+«) 
> 12x 1-1 1-25—1 
<7 -201- 1X 1-25—1)0 +06) 
>0-90. 
Therefore the safe mean stress must be found 
from the expression : 


1-4 





me ep 
™ {K{1+a)—l}pBy+1 ’ 
or safe mean stress, 


1-2x 16-67 
{1-401 +0-6)— 1}1-2 1-25 x 1-1}+! 


= 6-57 tons per square inch= OF’ 


6. 





3,I1I)= 


and the safe stress 
6y= 00 ,=0° 6 X 6: 57=3-94 tons per square inch 
sa FF’ HT’, 
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The maximum peak stress is given by 
K{Gm+oy) 
=1-4(6-57+-3-94) 
=14-71 tons per square inch. 
The component stress ordinate 
ko,=14:71—6°57=8- 14 tons per square inch 
¢ =F’G’, 


Case (IV). With Stress Concentration, 
but with Ke= 1:08 and all the other terms as 


K,2 


e(yB—1)(1 +) 
Mk sok eee 
“1-1-1 x 1-25—1)(11 +0: 14) 
1:08< 1-26. 





Therefore the formula (48) must be used to 
find the safe mean stress o,p. 

N.B.—It should be observed that the result 
|-26 represents the maximum permissible 
value of K, at the knee point C. For increas- 
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changes of design. By the use of these pro- 
cesses the coefficient y may be made less 
than one, and the value of the yield stress o, 
may be changed. Attention to detail also 
includes accurate estimates of the service 
loads and expected overload. 

Perhaps the most important task in design 
is to locate the positions at which the high 
peak stresses occur and then to ensure by 
good design that these stresses are limited 
to safe values. This task is rendered difficult 
by the wide combination of causes which may 
contribute to failure by fatigue. But for a 
very large number of problems in machine 
design for cyclic stress, many important 
aids to their solution may be found in the 
vast literature on the fatigue and fracture of 
metals. Over 900 references are contained 
in a book! prepared by members of the 
staff of the Battelle Memorial Institute, 
U.S.A. A comprehensive review and a 
large number of references are contained in 
the book by Cazaud* and in the Melbourne 
Symposium.’® A discussion of the current 
problems in this subject is contained in the 


TasLe I—Calculated and Measured Results for Cases (I)-{IV), (Knee Type Base Diagram, Fig. 19) 
Common values o,=25 ; or.==20, p= 1:2; y= 1-1; m=1-55 $=16-67; B=1-25 


























Without stress concentration With stress concentration 
Safe mean stress Om, safe variable stress oe, | 
maximum stress 6, +0, and maximum | Case (I) : Case (IT) : Case (III) : Case (IV) : 
peak stress Om +koy | a=0°6 a=0-14 ners a=0-14 
| =]: = 1-08 
tons/sq. in tons/sq. in tons/sq. in tons/sq. in 
Calculated ... ... =. +] 10-04 14-61 6-57 13-55 
on{ Seanured from Fig. 19 ous 10-1 14-6 6°6 13-6 
Calculated | 6-02 | 2-04 3-94 1:89 
9+) Measured 6-0 2-0 3-9 1-9 
Calculated 16-06 16°65 10-51 15-44 
on ++) Measured | 16-1 16-6 10-5 15-5 
kof Caleulated oe aes a, adi an 14-71 16-67 
Gu TMey Mieeweeed ans vhs 50s akin ano] Sa pis 14-7 16-6 
! | 








Critical angle, 6,= 24° (24° 13’). 


ing values of the mean stress, the permissible 
value of K, would decrease below 1:26. 
In this case the safe mean stress is given by 


- ea 16-67 

K{i+a)  1-08(1+0- 14) 
=13-55 tons per square inch=OV. 

and the safe stress o,—ao,—0-14x 13-55 

=1-89=VR. 

The maximum peak stress=KAo»-+-,) 

=1-08 x 15-44= 16-67. 

The component stress ordinate=16-67 

—13-55=3-12=VU. 


A summary of the calculated and graphic- 
ally measured results for Cases (1) to (IV) is 
given above. 





o,(1V )= 


CONCLUSION 


It appears from these results that the new 
formule developed in the paper may be used 
for a wide range of machine design purposes, 
and if all the relevant factors are considered 
with care, a close approach can be made to 
the expected margins of safety. Moreover, 
with stress concentration, the methods of 
calculation err on the side of safety, and 
permit the use of smaller factors of safety 
when load values are accurately known. Con- 
sideration in some detail is necessary to deter- 
mine the position of the failure boundary, 
because, in addition to the factors already 
referred to, viz. surface quality, surface form, 
concentration factors, notch sensitivity, &c., 
the resistance of a machine part to failure by 
fatigue may be favourably modified by one 
or more of the following factors: shot 
peening, surface rolling, heat-treatment, case 
hardening, surface protection against corro- 
sion, the use of stress relieving grooves or 


Critical ratio, «,.=0-45 (0-445). 


book!® published by the Institution of 
Metallurgists, London, in 1949, and also in 
the Report?’ of the Symposium held in 1950 
at the Massachusetts Institute of Technology, 
U.S.A., and there are many other important 
reports on this subject. 

Referring to road transport in America, 
Almen has stated that “fully 90 per cent 
of all fatigue failures occurring in service 
or during laboratory and road tests are 
traceable to design and production defects, 
and only the remaining 10 per cent are 
primarily the responsibility of the metallurgist 
as defects in material, material specification 
or heat-treatment.” In other branches of 
engineering the figures would be much the 
same, no doubt, and it appears that there 
is urgent need for an institution publication 
or a B.S.I. specification which would give 
guidance on relatively simple methods of 
cyclic stress design for the less complex 
purposes of drawing-office practice, and 
education work in machine design and 
strength of materials. Investigations of 
cyclic stress phenomena have been largely 
related to stress conditions at breakdown. 
While this information is important, the 
designer also requires more information on 
the real values of concentrated stresses which 
are associated with stress ranges ordinarily 
regatded as safe. The characteristics of 
the fatigue and fracture of metals are so 
very numerous, varied and incompletely 
understood, that it is not yet possible to 
frame rules for every aspect of machine 
design, but perhaps many of the simple and 
straightforward requirements of design can 
be met by the methods outlined, and maybe 
ensure greater freedom from breakdown 
than could be expected from the use of the 
conventional methods of static stress design 
for machine parts subjected to cyclic stress. 
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For the opportunities and facilities for 
writing this paper, the author expresses 
thanks to the University College of Swansea 
and to Professor L. J. Kastner, M.A., Head 
of the Engineering Department. 


Erratum—Page 346 ante, column 3, line 
25, delete **to 1/10”. 
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Gauge and Tool Makers’ 
Association 


THE annual general meeting of the Gauge and 
Tool Makers’ Association was held in London on 
Tuesday last. The annual report of the council, 
which was presented at the meeting, states that 
the membership of the Association has now 
increased to 306 firms. Among several other 
matters included in the report, there is an 
account of the fourth competition in craftsman- 
ship and draughtsmanship for apprentices and 
learners employed with member-firms, which 
was conducted by the Association during June 
and July. In the craftsmanship section, the 
report states, marks were awarded for such items 
as general appearance, variety of machines used, 
hand work, accuracy, finish, smoothness of 
motion, originality, and special skill ; and in the 
draughtsmanship section, for layout, line work, 
lettering, method of dimensioning, clarity, pro- 
jection of surface, and sectioning of parts. The 
general comment of the adjudicators was that 
the standard of entries in this year’s competition 
was even higher than in the three preceding ones, 
and that some of the items entered showed really 
remarkable skill and ability on the part of boys 
still in the apprenticeship stage. These matters 
were emphasised by Mr. F. W. Halliwell, president 
of the Association, during a luncheon which 
preceded the annual meeting. At the luncheon, 
sixteen prizes and sixteen certificates of merit 
were presented by the president, who was assisted 
by Mr. A. L. Dennison, the Association’s chair- 
man, to the successful competitors. 





FLAMEPROOF SHUNTER.— A _ shunter for use in 
refineries and oil docks, where there is a risk owing to 

ockets of petroleum vapour in the general atmosphere, 
oe been developed by E. Boydell and Co., Ltd. The 
diesel engine powered machine is provided with a special 
frame and buffer plates with low multi-jaw couplings to 
facilitate the easy towing of a large variety of com- 
mercial vehicles, cars and trailers. Exhaust gases from 
its-engine are passed through a water-filled quencher 
mounted in the nearside ballast box to eliminate the 
risk of live sparks from the exhaust. The compressed 
air starting system comprises a compressor and 
receiver and air motor mounted in place of the normal 
starter motor. Working lights are operated by a battery 
which is totally diction. The shunter weighs 8500 Ib in 
wae order and has a maximum drawbar pull of 
6000 Ib. 
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British Association 


No. II—{ Continued from page 317, September 3rd) 


HE 116th annual meeting of the British 

Association for the Advancement of 
Science, which opened at Oxford on Sep- 
tember Ist, was concluded on Wednesday of 
last week. As usual, the proceedings were 
classified under thirteen sections. The papers 
dealing with engineering subjects were pre- 
sented to Section G, which this year was 
under the presidency of Dr. Willis Jackson, 
F.R.S. Dr. Willis Jackson’s address to the 
section, which was entitled “ The Effect of 
New Materials on Engineering Progress,” 
was reprinted in our last issue. 

At the first session of Section G, on Thurs- 
day, September 2nd, Mr. D. C. Gunn, 
of the British Coal Utilisation Research 
Association, read a paper on “ The Efficient 
Generation of Industrial Steam.” The paper, 
for the most part, examined possible improve- 
ments in coal utilisation in industrial boilers. 
The author pointed out that steam, generated 
mainly by the combustion of coal, had 
always been the main source of heat and 
power in industry, but whether this would be 
so in the more distant future was proble- 
matical, although the present productive 
capacity of Great Britain was almost entirely 
dependent on the adequacy of the coal supply. 
It was estimated that the demand for heat 
and power was increasing at a rate which 
exceeded the rate of increase of coal output 
and it would appear that by 1965 there would 
be a deficiency in coal production of perhaps 
20,000,000 tons perannum. Three expedients 
which would remedy the situation were, 
Mr. Gunn suggested, an increase in coal 
output, the import of coal or oil, and a 
reduction in the demand for coal. He 
thought that the least acceptable of these 
expedients was to import fuel when other, 
more desirable, commodities could be im- 
ported instead. Likewise, to attempt to use 
the nation’s most important (though wasting) 
asset, coal, at an increasing rate, even if 
possible, might prove suicidal, if not for 
this generation, then for the next. The 
most satisfactory solution would be to reduce 
the demand, not by limiting the services 
provided, but by making sure that fuel was 
burned with the greatest practicable efficiency. 

This paper was followed by one on “ The 
Drainage and Utilisation of Firedamp from 
Collieries,” which was presented by Mr. 
J. G. Bromilow and Dr. J. H. Jones. The 
paper outlined the general principles of 
methane drainage, with particular reference 
to work carried out at the Haig Pit, White- 
haven. The authors said that the rate of 
gas emission at Haig was particularly high, 
and in order to maintain satisfactory con- 
ditions it was necessary to circulate 10 tons 
of air through the workings for every ton of 
coal mined. The amount of methane dis- 
charged from the pit in 1948 was about 
4,000,000 cubic feet or 78 tons a day, which 
was equal in heat value to 150 tons of coal 
or 20,000 gallons of petrol. 

The paper stated that pure methane had a 
calorific value approximately double that of 
normal coal gas, and that work on methane 
drainage had naturally led to a study of the 
utilisation of the product. Some account 
was given of the progress being made with 
the use of methane as a fuel for boilers and 
internal combustion engines. The distribu- 
tion of methane by the Gas Board, for 
industrial and domestic use, was also men- 
tioned. 

The authors concluded their paper by 


saying that there was a possibility that 
drained firedamp might also be of use as a 
raw material for the chemical industry 
but this was a line which had not yet been 
fully investigated. At present the total 
amount of pure methane drained in Britain 
was 4-5 million cubic feet per day but as 
yet only half that quantity was being piped 
to the surface and used. It had been esti- 
mated that it might be possible ultimately 
to drain about 50,000,000 cubic feet of pure 
methane a day from British coal mines. 
In short, methane drainage, because of its 
effect on conditions in the pit was now 
becoming a part of good mining practice. 
It also yielded an acceptable fuel on a scale 
which, although small when compared with 
the size of the coal industry, was neverthe- 
less of commercial importance. 


ROAD VEHICLES AND ROAD SAFETY 


The other two papers which were read in 
Section G on September 2nd were “ The 
Relationship between Vehicle Characteristics 
and Road Accidents,” by Mr. G. Grime, and 
“Vehicle Design for Safety,” by Mr. D. 
Bastow. The first of these papers reviewed 
evidence relating to the influence of vehicle 
characteristics on accidents, and indicated 
some directions in which designs might be 
improved. Mr. Grime commented, in the 
course of his paper, that improvements in 
the maintenance of vehicles were even more 
urgently required than improvements in 
design and that the most important prob- 
lems were those of headlights, rear lights 
and brakes. Three methods of achieving 
better maintenance, he said, were commonly 
considered : (1) by having adequate testing 
facilities in all garages of any size; (2) by 
voluntary vehicle inspection at properly 
appointed garages, and (3) by compulsory 
inspection. Evidence concerning the effect 
of such schemes was, however, scanty and 
came mainly from the United States, where 
all three were in use. About one quarter 
of all American vehicles were subject to 
compulsory inspection ; in one state (Con- 
necticut) a system of voluntary inspection 
was in use, and, all over the country, excel- 
lent facilities for testing lights, brakes and 
steering were available in a large proportion 
of garages. But, Mr. Grime added, road 
safety, like peace, was indivisible, in the 
sense that there was no one best line of attack 
on the problem. The education of road 
users, the building of better roads, and the 
improvement of vehicles must all go together 
if the best results were to be obtained. 

In the paper on “ Vehicle Design for 
Safety,” Mr. Bastow expressed the view that 
anyone who covered a considerable mileage 
on the roads to-day became convinced that 
most accidents could be ascribed to errors 
of human judgment on the part of road 
users of all kinds from pedestrians upwards. 
It was the job of vehicle and road designers 
and makers to reduce those errors and their 
effects to a minimum. While no-one would 
pretend that lack of liability to accidents 
was a prime factor in determining the choice 
of a vehicle, yet any abnormal tendency 
to accidents would: become known, would 
reflect adversely upon the reputation of the 
vehicle (and possibly upon its insurance 
premium) and might lead to actions against 
the manufacturer for damages. To market 
such a vehicle was therefore to court financial 
failure and the motor vehicle engineer must 
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avoid it. He must therefore give COnsidg 
tion to the factors affecting vehicle safe, 
in operation, among all those which ocgyp; y 
his mind when concerned with the design 
any vehicle. 

During the discussion on these pers 
Mr. A. C. Hartley read a contribution fron 
Wing Commander Cave-Browne-Cave dealin 
with the prevention of dangerously miy 
windows in cars. Wing Commander Cave 
Browne-Cave said that misty windows great} 
restricted the driver’s effective view and 
increased the risk of accident, especialj 
when rain, darkness and other “Onditions 
also made driving difficult. The “ce-mistep.” 
fitted in some cars improved the condition of 
some parts of the windscreen, but had no 
effect on the side and rear windows, wher 
good visibility was essential for safety. Thos 
car heaters which raised the saloon tempera. 
ture without introducing a large quantity of 
fresh air increased the evaporation from the 
passengers and caused worse misting and, 
more sleepy atmosphere. Their defect wa; 
that they did not discharge sufficient air into 
and therefore out from, the saloon to carry 
the moisture away rapidly, without Producing 
a humidity which might become dangeroy. 
Once the exact nature of the danger wa; 
recognised, the cure was simple. The quan. 
tity of air passed through the saloon must lx 
sufficient to carry away the moisture from 
the passengers without allowing the humidity 
of the saloon air to become great enough to 
deposit mist on the cold windows or to pro- 
duce a sleepy atmosphere. To maintain , 
comfortable temperature in this large quan. 
tity of air needed more heat than was usually 
available from conventional unit heaters, 

By some rearrangement of the cooling sys. 
tem, Wing Commander Cave-Browne-Caye’s 
statement continued, the whole of the waste 
water heat ‘of the engine could during winter 
be passed through the saloon in a larg 
quantity of air which completely prevented 
any misty windows. The heat available was 
sufficient to maintain a saloon temperature 
some 15 deg. above that outside. The conven- 
tional unit heaters which produced a feeling 
of comfortable warmth had become wel 
established as a factor which most buyers 
expected to find, but they involved a greater 
danger of misty windows and a sleepy atmo- 
sphere than did the more scientifically correct 
system of generous ventilation and adequate 
heating. The latter system was so simple that 
it could without serious difficulty be applied 
to a conventional car design with perhaps 
some saving in cost. It appeared to offer 
an important contribution to safety becaus 
it avoided misty windows and a sleepy 
atmosphere—two accident causes which wer 
not included in the Ministry’s statistical list, 
perhaps because they were so difficult to 
detect after the accident. 


Sir Richard Southwell, F.R.S., said that it 
had been implied that the only result of Wing 
Commander Cave-Browne-Cave’s suggestion 
of supplying a great deal of hot air into the 
car and warming all the windows would be to 
make people close all the windows, thus 
creating an even worse situation ; but it 
should be borne in mind that the suggestion 
carried with it the requirement of adequate 
ventilation. It was not merely a paper sug 
gestion, as it had been tried at Southampton 
for five years. On the Southampton buses 
the hot air was brought in at a forward poin! 
of high pressure and a permanent hole at 4 
point of low pressure was provided at the 
rear to ensure that the air was removed. It 
was easy to ensure that there was a flow of hot 
air right through. If the car manufacturers 
did not like the idea of a permanent hole, I! 
would not be difficult to provide a valve 
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which would open at slight excess pressure, 
although he preferred a permanent hole at a 
jow pressure point. 
Sir Richard added that, possibly, compari- 
sons between British afid American accident 
gatistics did not show that Americans, on 
their big roads, travelled a good deal faster 
we did and that their pedestrians were 
better drilled in towns. Pedestrians were 
absent from the countryside because of the 
well-known American characteristic—they 
did not like walking ! On the open road the 
American driver was not likely to meet stray 


pedestrians. 
PAPERS BY YOUNG ENGINEERS 


On Friday, September 3rd, following Dr. 
Willis Jackson’s presidential address, three 
papers were presented by young engineers. 
They were : “‘ Some Combustion Problems 
of the Dual-Fuel Engine,” by Mr. J. R. 
simonson ; “ Transistors,” by Mr. G. King ; 
and “ Dynamic Behaviour of the Self- 
Excited Series Transductor with Direct 
Current Output,” by Mr. D. W. Harvey. 

Mr. Simonson’s paper surveyed the history 
of the development of the dual-fuel engine 
and indicated some of the research that has 
been done on fundamental combustion pro- 
cesses occurring in its operation. He said 
that before the value and importance of the 
conventional design of dual-fuel engine known 
to-day was appreciated, considerable thought 
and development work appeared to have been 
undertaken on convertible engines which 
could be made to run either on gas or fuel oil, 
depending on local conditions of fuel supply. 
These engines required to be shut down for 
mechanical modifications to the cylinder head 
if a change-over from one fuel to the other 
was contemplated. One engine was conse- 
quently readily convertible to run either as a 
conventional gas engine or as an oil engine of 
higher compression ratio. 

At a time when the conservation of the 
world’s fuel resources was of utmost import- 
ance the use of the dual-fuel engine, Mr. 
Simonson suggested, was likely to become 
much more widespread in the future. It was 
consequently important that increasing atten- 
tion should be given to studying the com- 
bustion processes and characteristics of such 
an engine, if prime movers of this class were 
likely to form a larger proportion of the 
world’s stationary land power installations. 
In addition, Mr. Simonson, observed, from 
the aspect of the research laboratory, the 
reciprocating engine was proving itself in- 
creasingly useful in studying fundamental 
combustion processes in hydrocarbon fuels. 
Such processes were being studied by the 
motoring technique as well as by conventional 
methods of liquid fuel injection into air or a 
premixed charge of air and another fuel. 
These methods must, of course, be used in 
relation to the most closely controllable con- 
tinuous-flow and closed-bomb methods of 
investigation. 

The discussion on Mr. Simonson’s paper 
was opened by Dr. A. P. Thurston, who 
suggested that one branch which offered 
possibilities for the use of dual-fuels was 
that of model aircraft. Mr. Simonson 
replied that he had no experience in this 
field, but he described the use of a small 
engine to detect the presence of methane 
in coal mines. There was a small engine, 
Operating at a high speed—say, 10,000 r.p.m. 
—and the mines gas, which might contain 
4 to 2 per cent methane, was sucked 
into the engine and appropriately heated, 
with a very high compression ratio. The 
engine was driven by a small electric motor 
coupled to it. As soon as the methane 
content reached the danger level the engine 
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began to develop its own power and the 
ammeter reading of the current supplied to 
the motor immediately dropped, indicating 
that the gas level was higher than it should be. 
Mr. W. H. Johnson asked whether engines on 
road vehicles were being run on the dual-fuel 
system and the author replied that the system 
had been used only in connection with 
schemes where vehicles were taking refuse to 
sewage works. 

Mr. F. W. Slingerland suggested that the 
ignition properties of the mixtures depended 
on the kind of oil used, and he asked whether 
better conditions could be produced by a 
variation of the oil. In reply, the author 
said that so far only normal light diesel 
oil had been used for the engine. It was the 
most satisfactory fuel for injection purposes. 
It was hoped to experiment with the intro- 
duction of other fuels into the intake manifold 
in addition to the methane in order to get a 
heat release throughout the whole of the 
charge due to compression rather than due 
to the ignition of the injection. This would 
help the combustion of the methane. 

Dr. E. A. Watson spoke of the problems 
of the ignition of gaseous mixtures as applied 
to the dual-fuel engine. The heat given out 
by burning diesel oil caused combustion 
of the gas in the immediate vicinity. That 
ceased and gas which had not been reached 
by burning fuel was unburned and went out 
to the exhaust unburned. The most effective 
use of the fuel was by a division into as many 
droplets as possible so as to spread the 
effect over the whole cylinder volume. Had 
the author any information relating the 
percentage of unburned methane in the 
exhaust to the degree of dispersion of the 
fuel droplets ? 

Mr. Simonson replied that a test had been 
made with a two-hole injection nozzle and a 
three-hole nozzle, with the same quantity 
of fuel injected each case. It was hoped that 
a greater volume would be affected where the 
fuel was split into three jets. There was, in 
fact, a slight improvement with the three-hole 
nozzle, but not much. 


COASTAL PROTECTION 


On Monday morning, September 6th, 
there was a joint session of the engineering 
and geography sections of the British 
Association to discuss two papers on floods 
and coast erosion. The first of those papers, 
entitled “ The Protection of Coastal Lands 
Against Flooding and Erosion,” was pre- 
sented by Mr. J. Duvivier. The paper de- 
scribed coast protection works in various 
parts of this country, notably at Seaham, 
County Durham; along the Lincolnshire 
coast ; on the Norfolk coast ; and at Selsey, 
Sussex. Dealing with the economic and legal 
aspects of coast protection, Mr. Duvivier 
said that a large number of essential schemes 
has been carried out during the four and 
a half years which had elapsed since the 
passing of the Coast Protection Act. Few, 
if any, of them, however, could have been 
undertaken but for the powers which were 
conferred upon the local authorities con- 
cerned to organise co-ordinated schemes for 
the protection of the areas as a whole, and to 
ensure that each property owner who 
benefited by the construction of the works 
paid a fair and reasonable contribution 
towards the cost of the works. In only one 
case with which he had been associated had 
it been possible to proceed with the scheme by 
agreement ; in every other case it had been 
necessary to proceed by the exercise of com- 
pulsory powers under what was known as 
“works scheme procedure.” 

Few of these objections had been seriously 
sustained at the inquiries and Mr. Duvivier 
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expressed his conviction that if some arrange- 
ment could be made whereby contributors 
towards these schemes could be given some 
indication in advance of the amounts they 
would be called upon to pay towards the 
cost of the protective works, comparatively 
few objections would be made with regard 
to coast protection in the areas administered 
by the River Boards. Mr. Duvivier thought 
it was unfortunate that in the past many of 
these River Boards had been unable, due to a 
shortage of funds, to do all that was necessary 
for the protection not only of the main 
outlet of the rivers in their areas, which was 
their main function, but also for the resi- 
dential population in those areas. There was 
no doubt that many built-up areas in low- 
lying coastal lands should never have been 
allowed to develop. The fact remained that 
they existed, like the ribbon development 


-that was allowed to spring up along the new 


by-pass roads built between the wars, and it 
was necessary to make the best of a bad job. 
Presumably, they could not be evacuated and 
it seemed that the only alternative would be 
for the central Government to provide larger 
grants to the River Boards to enable them 
to discharge their responsibilities towards 
all those who relied upon them for protection 
against the sea. 

The second paper was by Mr. W. Vaughan 
Lewis and was entitled ““ Nature’s Method of 
Coastal Protection.” It dealt, for the most 
part, with the action of the sea in building 
pebbly beaches which protected parts of the 
coast from erosion. 

During the discussion on these papers 
Dr. E. H. Chater said that the botanist was 
concerned in the problem of coast protection 
and erosion. By studying the relations 
between the somewhat specialised plants 
involved and their environment he could 
sometimes show how vegetation could be 
employed to help either in the building up of 
new grounds or in the prevention of erosion. 
The three main categories of natural vegeta- 
tion on the shore with which they were con- 
cerned were the sand dune, the shingle beach 
and the salt marsh, each of which presented 
a distinct kind of problem, although some of 
the underlying processes were based on the 
same principle. In salt marshes, any vegeta- 
tion which established itself on tidal silt 
would tend to slow down the rate of move- 
ment of the water and so cause a more rapid 
sedimentation of silt around the vegetation 
when the tide was in and over it. This effect 
naturally depended on the height and density 
of the vegetation, so that ungrazed salt marsh 
vegetation would be more effective in collect- 
ing silt than grazed vegetation, which was 
shorter. A rise of 3mm to 10mm a year 
could be recorded in the level of ordinary 
salt marshes on our coasts. Dr. Chater 
referred to a new species of vegetation which 
had appeared in Southampton Water about 
1870 and which was outstanding in its effect 
of promoting sedimentation—tice grass. In 
Holland, where it had been planted exten- 
sively for reclamation purposes, it had 
increased the rate of vertical accretion of 
ground by four times when compared with 
salt marshes where it had not been planted. 
It had first been planted in Holland thirty 
years ago and thousands of acres had been re- 
claimed. Dr. Chater emphasised that erosion 
occurred in salt marshes but could be pre- 
vented. The erosion of meandering channels 
in the marsh, however, was a difficult 
problem. Dealing with shingle beaches, Dr. 
Chater said vegetation would tend to collect 
the shingle and stabilise the ground. Plants 
would help to prevent landward creep, but 
would not affect longshore drift. 

( To be continued ) 
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Fourth European Machine Tool 
Exhibition 


No. II—{ Continued from page 355, Sept. 10th ) 


OME further exhibits seen at the Fourth 
European Machine Tool Exhibition at Milan 
are described here. 


W. E. Syxes, Lrp. 


Many examples of the machines, cutting tools 
and other equipment made by W. E. Sykes, Ltd., 
of Staines, Middlesex, for gear production are 
being shown. 

The horizontal multi-cutter gear shaper genera- 
tor illustrated in Fig: 8 has a maximum capacity 
of 40in diameter, 10in face width, 24 d.p. spur 
or 3 d.p. helical gears, and it is representative of 
the three machines of this design which the firm 
makes for work up to 66in diameter and 18in 
face width. 

These machines operate on the continuous 
rotary generating principle, one or more pinion 
cutters being mounted on a pair of reciprocating 
cutter spindles and revolving in mesh with the 
work. 

The model illustrated is being shown on actual 
production of continuous tooth double helical 
gears of 30in diameter, 8in face width and 34 
d.p. Besides this type of gear, the machine 
produces helicals with staggered or overlapping 
teeth, and external or internal spur and helical 
gears, splines, clutches and serrations. With its 
two-speed motor, change pulleys and four-speed 
selector controlled gearbox, this machine has, 
in all, twenty-four cutting speeds from 34 to 314 
strokes per minute. Its four generating feeds 
are also selector controlled and can be varied 
from 0-007in to 0-014in with 4in p.c.d. cutter. 
Infeed of the work towards the cutters is auto- 
matic, there are no cams to change and by a 
simple adjustment the machine can be set to 
finish work in one, two, three or four cuts, 
according to the pitch and finish required. At 
the end of each cut the work advances auto- 
matically and when the work is finished the 
machine stops and the work saddle retracts to 
the loading position. 

Another machine being shown on this stand 
will be the firm’s model “ V.10A ”’ vertical gear 
shaper generator for gears up to 14in external 
and 20in internal diameter. Pitches from 6 d.p. 
to 64 d.p. can be cut on this machine with a 
maximum standard face width of 24in, which 
can be increased by fitting a special crank. The 
machine is designed to produce external and 
internal spur and helical gears up to 45 deg. 
helix angle and splines, serrations and irregular 
profiles that it would be difficult to produce in 
any other way. A rack cutting attachment is 





gear shaper 





Fig. 8—Cutting continuous tooth double helical gear on multi-cutter 


also available for generating racks up to 12in, 
24in and 36in long. 

The machine has eight speeds and when fitted 
with a standard gearbox the number of cutting 
strokes are from 149 to 622 per minute. An 
alternative gearbox giving from 66 to 622 strokes 
per minute is also available. The generating 
feeds on this machine are variable between 
0-005in and 0-040in per cutter stroke, and infeed 
of the work towards the cutter is automatic. 


B.S.A. Toots, Ltp. 


The automatics shown by B.S.A. Tools, Ltd., 
Kitts Green, Birmingham, include the firm’s 
new metric “ No. 18L ” single-spindle machine, 
which is illustrated in Fig. 9. The machine has 
a capacity for 18mm diameter stock and is built 
to metric specification. Like the other “L” 
series machines, it has a straight, rapid with- 
drawal and advance mechanism, which enables 
the turret to be rapidly retracted and advanced 
to the same position without indexing, and facili- 
tates such operations as deep-hole drilling. The 
turret is also equipped for double indexing, 
the change over being quite a simple operation. 
The standard maximum turret stroke is 50mm, 
although this can be increased to 70mm by 
the fitting of conversion parts. This stroke 
extension greatly increases the capacity of 
the machine and can be used to obviate the 
use of a larger machine when length of com- 
ponent is the deciding factor. The work spindle 
speed range is from 40 to 4500 r.p.m. The 
front slide is operated direct from the cam 
by a single lever and the rear slide through the 
cam lever push rod and reverse motion lever at 
the back of the machine. There is, in addition, 
a single top slide rigidly mounted to the head- 
stock, which can be generally used for cutting-off 
operations. A double top slide can be fitted, 
when required, in place of the single slide. 

A hydraulic copy turning lathe shown by the 
firm is basically one of its multi-tool machines 
fitted with suitable copying equipment. The 
machine swings work up to 6in diameter and 
28in long, and it has a choice of ten spindle 
speeds in varying ranges, the standard range 
being from 216 to 1810 r.p.m. The feed range is 
from 0-003in to 0-030in per revolution, the 
particular feed required being selected by means 
of pick-off gears in the headstock. A standard 
cam-controlled rear slide which is fitted is useful 
for finish turning square shoulders, grooves or 
stepped forms at the left-hand side of a step which 
cannot be turned by the front copying slide. 








Fig. 9—Metric single-spindle automatic screw machine for 18mm diameter 
stock with a standard turret stroke of 50mm 
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The tracer portion and centres for carryj 
master component are fitted in front of the 
to allow easy access and to give full Protection 
against swarf. 


SwissTooL, Ltp. 

A machine for grinding internal splines in 
bores from 21mm to 120mm diameter and yp ty 
220mm long has been developed by Swisstog) 
Ltd., Zurich, Switzerland. The general design of 
this machine can be seen in Fig. 10. It has ay 
indexing work table above which is a reciprocg. 
ing grinding head carried in long vertical slide 





Fig. 10—Internal spline grinding machine for splined 
holes from 21mm to 120mm diameter and 220mm long 


at the front of a heavy ram on the column of the 
machine. The grinding head slide assembly is 
adjustable across the face of the ram and the ram 
can be traversed along the top of the column. 
The grinding wheel is driven by a small 
impulse wheel actuated by a jet of high pres- 
sure coolant fluid projected through a nozzle 
in the grinding head shaft. The impulse wheel 
is mounted on the same spindle and attached to 
the cup-form grinding wheel used, and during 
the grinding operation drives it at 14,000 r.p.m. 
The automatic cycle of operations in grinding 
a spline can be seen in the diagram, Fig. 11. 
The wheel on the initial down stroke grinds one 
flank of the left-hand spline and the ram then 
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traverses across for the flank of the spline oppo- 
site to be ground on the upward stroke, At the 
end of this up stroke, while the wheel is being 
returned to its original position, the work table 
indexes to register the next pair of splines in the 
grinding position. Three grinding cycle speeds 


rc 














. 11—Arrangement of grinding wheel spindle and 
eile of commana ia spine grinding on a 
** Swisstool ’’ grinder 


are available on the machine and indexing of 
work with from four to forty splines is possible. 

Feeding of the grinding wheel to the spline 
flanks is effected by a handwheel for rough 
adjustment purposes and fine adjustment is 
done by a micrometer screw. Normally infeed 
of the wheel is done by hand although, if required, 
the automatic feed can be engaged. The hori- 
zontal feed can be set to give from 0 to 1-18in 
movement. 

The maker of this machine is represented by 
Acbars, Ltd., 57a, Holborn Viaduct, London, 
E.C.1. 


PATENT-& VERSUCHS-ANSTALT 


An interesting piece of equipment on the stand 
of Patent-& Versuchs-Anstalt, Vaduz, Liechten- 
stein (represented in this country by Acbars, 
Ltd., 57a, Holborn Viaduct, London, E.C.1), 
is the ‘“ Censor” ‘* Harder-Pass *” automatic 
gauging and sorting machine for balls and rollers. 
This machine is designed to gauge and classify 
rollers and balls in diameter groups with incre- 
ments of 0-00002in automatically at high speed. 

The sorting head of the machine can be seen 
in Fig. 12 and its method of operation in the 
diagram Fig. 13, where it is arranged for classifica- 
tion of rollers into. seven size groups. In the 
sequence of operations the rollers are fed down a 
chute A and drop into a slot in an oscillating 
pusher arm B, which moves them along a fixed 
table beneath a gauging edge C, which is pivoted 
and bears against the spindle of the gauging head 
D. The gaps between the table and the gauging 
edge at the entry and the final stage are preset to 
the largest diameter and the smallest diameter 
respectively by means of master rollers and 
adjustment of the gauging edge pivot point at E. 
A trolley F connected to the pusher arm runs 
over a4 commutator, each segment of which 
corresponds to the diameter of a sorting step. 

When the roller being gauged has advanced 
so far along the table that it contacts and raises 
the gauging edge the edge actuates the gauge 
head spindle. At this point the trolley registers 
on the appropriate commutator segment corre- 
sponding to the roller diameter. The circuit 
between the commutator segment and the gauging 
head is closed at this point and an electrical 
impulse from the central control unit G actuates 
the appropriate trap-door in the sorting chute. 
Once the trap-door corresponding to the position 
of the roller size has been actuated the current 
flow is interrupted until the roller has been 
released down the discharge chute. On the 
return movement of the pusher arm the trolley 
resets the electrical control device and the trap- 
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doors in the discharge 
chute ready for the next 
gauging cycle. The 
scale on the dial gauge 
indicator at the gauging 
edge arm pivot is used 
only to show the ad- 
justment and does not 
indicate size. Oversize 
rollers actuate a trap 
before the first gauging 
point and an undersize 
trap is opened for rollers 
which pass right along 
the table without mov- 
ing the gauging edge. 
Lights on an instrument 
panel indicate when the 
apparatus is working 
correctly. 


H. WOHLENBERG K.G. 


One of the lathes 
shown on the stand 
of the Vereinigte Dreh- 
bank-Fabriken group 
is a special hexagon 
turret machine made by 
H. Wohlenberg K.G., 
which is represented in 
this country by the Sykes 
Machine Tool Com- 
pany, Ltd., Terminal 
House, London, S.W.1. 
This lathe is built with a 
large swing and a wide 
speed range and is part- 
icularly intended for 
machining large awk- 
ward components. It 
has thirty-six spindle 
speeds, the twelve finish- 
ing speeds of which are 


transmitted by means of 


an endless belt. A 
multi-disc clutch oper- 
ated by levers on the 
headstock and the apron 
is used for starting, 
stopping and reversing 
the spindle without need 
for switching off the 
main motor. 

The turret is mounted 
on the saddle and the 
drive for the twenty-four 
sliding and twenty-four 
surfacing feeds which 
are available is trans- 
mitted from the main 
gearbox by a feed shaft. 
A fine-feed gear train in 
the feed gearbox can 
be engaged to give a ten 
to one reduction in the 
feed rates. The turret is 
mounted on a swivelling 
sub-slide and can 
arranged for taper turn- 
ing or boring work up 
to 8in long. 

A universal lathe 
made by the same firm 
is illustrated in Fig. 14. 
This machine is fitted 
with a ‘“ Hydrocop”’ 
hydraulic copying at- 
tachment and it is de- 
signed to carry work up 
to 13ft long, weighing 
35 cwt, without tailstock 
support. A gap allows a 
swing of 454in over a 
length of 16in. 

The spindle has thirty- 
six speeds, of which 
twenty-four from 2 
r.p.m. to 355 r.p.m., used 
for roughing cuts, are 
transmitted to the main 
spindle through a bull 
gear close behind the 
front bearing. Drive 
for the twelve finishing 
speeds, from 63 r.p.m. 
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Fig. 12—Gauging and setting head of automatic ball and roller gauging 
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Fig. 13—Diagrammatic arrangement of seven classification roller 
sorting and gauging machine 





das Se ale all. 


- i a Sigel a aie 


Fig. 14—Wohlenberg universal lathe fitted with hydraulic cutting 
attachment 
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to 800 r.p.m., is transmitted through a flat 
belt to avoid the effects of vibration through 
gear chatter at the higher speeds. 

The feed drive is taken from a reversing spur 
gear train in the gearbox, which also serves to 
change the direction of lead screw rotation when 
cutting right or left-hand threads. The feed 
motion is transmitted through pick-off gears to 
a thread gearbox. Twenty-two metric threads, 
from Imm to 14mm pitch, and twenty-four 
Whitworth threads from 2-28 T.P.I. can be 
selected direct from the thread gearbox. A 
further twenty-four metric and twenty-four 
Whitworth pitches can be selected through the 
coarse threading gear trains in the headstock 
gearbox. Fourteen modular threads from 
0-25-3-5 T.P.1. are available through a single 
change of pick-off gears, and a further twenty- 
four modular threads are available through the 
coarse threading gear trains in the headstock 
gearbox. Twenty-four sliding feeds from 
0-009in to 0-0126in per revolution of the spindle 
are available through the screwcutting gearbox, 
and through a special train of gears in the 
headstock these feeds can be given a ten to one 
reduction. 

The hydraulically operated copying attachment 
is designed for a 140in long copying stroke, and 
with it work pieces with up to 16in difference in 
diameter and shoulders up to 90 deg. can be 
copied. The machine is shown in operation at 
Milan and in this set-up the front slide is used 
for roughing the work whilst the copying tool, 
following directly behind, copies the template 
form on to the work. At the end of the stroke 
the copying tool is wound away from the work 
by hand, and the rapid traverse button de- 
pressed. The saddle moves back at a speed of 
158in per minute until it contacts a stop which 
cuts out the rapid traverse motor. 


PITTLER MASCHINENFABRIK A.G. 


A machine shown for the first time by Pittler 
Maschinenfabrik A.G., Langen, Germany, is 
the small “ Pirofa”’ lathe (Fig. 15), which has 
been developed for the production of small 
precision components for the instrument and 
optical trades. The machine is made in two 
models, one for bar stock up to 40mm diameter 
and the other for 25mm diameter stock. Each 
machine has sixteen spindle speeds up to 3600 
r.p.m. on the smaller model and 2250 r.p.m. on 
the larger machine. 

If required, the machines can be arranged for 
chucking work up to about 110mm diameter, 
and where particularly light components are 
involved with a restricted number of tools in 
the turret, chucking of work up to 180mm can 
be done. The machines are each driven by a 





Fig. 15—Small Pittler precision production turret lathe 
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2-7/3-6 h.p. reversing motor flange mounted oh 
a gearbox from which the spindle is driven 
through vee belting. 

Longitudinal feed of the turret is through a 
four-speed gearbox giving a range of sliding 
feeds from 0-025mm to 0-36mm per spindle 
revolution. A four-speed gearbox used for the 
rotatable turret cross feed gives a range from 
0-018mm to 0-25mm per spindle revolution. 


HILGER. AND Watts, LTD. 


The gauging and measuring equipment made 
by Hilger and Watts, Ltd., 98, St. Pancras Way, 
London, N.W.1, includes a turbine blade pro- 
jector designed to provide a convenient and 
accurate means of routine gauging and inspection 
of blades, dies and cam forms. 

As can be seen from the photograph repro- 
duced in Fig. 16, the projector is a modified 





Fig. 16—Hilger projector for inspecting turbine blades 


construction of the firm’s production projector. 
In this arrangement a heavy horizontal bed-plate 
has a carriage which is movable parallel to the 
side of the projector and a double stylus and a 
photo-plate or graticule carriage in the projection 
path. The blade or other form to be tested is 
mounted, with its length in a horizontal direction, 
parallel or at an angle to the motion of the 
carriage, which is moved to select the section 
to be inspected. Ball-pointed styli, rigidly 
connected to the frames that carry the photo- 
graphically reproduced plates containing the 
section forms, are maintained in light contact 
by spring pressure on each side of the blade form. 

Each frame carries a photo-plate in the focal 
plane of the projector, each plate containing 
all the forms of the sections of the blade 
which are to be tested. 
One plate carries all the 
convex and the other all 
the concave forms. The 
two plates are face to 
face and close together 
so that the blade forms 
on both plates can be 
simultaneously projected 
at the selected magnific- 
ation on to the pro- 
jection screen which is 
provided with a target 
circle. 

The pair of styli and 
frames are free to move 
in a horizontal direction 
in the plane of the blade 
section under test and 
are mounted on a car- 
riage that can be raised 
or lowered in a vertical 
direction by a conven- 
iently placed handwheel. 
The slides on which the 
styli are mounted are 
spring loaded in opposite 
directions to give a 
pressure between the 
stylus points of about 
an ounce. This main- 
tains the points in de- 
finite contact with the 
blade surface without 
causing any damage. 
At the other end of 
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each of these slides is a frame carrying 
photo-plates (or graticules) which are jp 
form of standard photographic plates, 

An enlarged image (x 20) of the outline 
the photo-plate is projected on to an inci 
screen, and on this screen is a circle wit, 
diameter twenty times that of the Spheri 
point of the tracing stylus. The Permissib 
tolerances are represented by concentric Circles 
larger or smaller than the nominal circle, 

In operation, the stylus carriage is moved UP of 
down by a handwheel. The stylus point then 
travels up the section of the blade under tes: the 
horizontal positions of the stylus and Of the 
photo-plates are thus controlled by the blade 
form. The outline image of the blade Profile 
sections are projected on to the screen and jf 
the blade form is correct the projected outline 
will maintain contact with either side of the target 
circle throughout the vertical movement Of the 
stylus over the blade section. Any error yi 
be indicated by the distance by which the fom 
outline departs from the target circle. 


GOTTLIEB GUHRING } 


A high-speed bar stock cutting-off machine 
made by Gottlieb Giihring Spiralbohrerfab;i; 
ABT. Maschinenbau, of Ebingen, Germany 
is of vertical construction to reduce the flog; 
space required for its accommodation, This 
machine, which is distributed in this country by 
the Stedall Machine Tool Company, 145-157, s;, 
John Street, London, E.C.1, is made in two size 
the larger of which is illustrated in Fig. 17, |; 
has two spindles and, if required,’can be used to 
cut off lengths from two different diameter bar 
simultaneously. Bar stock up to 10ft long and 
from 0-157in to 0-394in diameter can be handled 
and cut into any required lengths from 1jin 
to 10in. The automatic indexing drum magazine 
situated above the spindles of the machine takes 
up to forty bars and the stock tubes of the 
magazine can be reloaded whilst the machine is 
in operation. These stock tubes are pivoted 
and can be swung out for insertion of the bars 
from floor level. Eight feed rates are available 
and the spindle speeds range from 650 to 250 
r.p.m. By using appropriate parting-off tools the 
pieces cut can have flat, rounded or pointed ends, 

( To be concluded ) 











Fig. 17—Vertical, automatic, two-spindle high speel 
bar stock cutting-off machine 
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Cunard Liner “Saxonia” 
No. I 


The “ Saxonia,” which is the first of three new Tiners intended for the Canadian 
service of the Cunard Steam Ship Company, Ltd., recently sailed on her maiden 


voyage to Montreal. 


A total of 125 first-class passengers and 800 tourist 


passengers is carried and the ship has capacity for 300,000 cubic feet of cargo. 

The service speed is approximately 20 knots and the ship is powered by two sets 

of double-reduction geared turbine machinery taking superheated steam at 530 Ib 

per square inch and 800 deg. Fah. from four three-drum water-tube boilers, and 
developing 21,500 s.h.p. 


N Thursday, September 2nd, the Cunard 

liner, “‘ Saxonia,” which was launched and 
named by Lady Churchill on February 17th of 
this year, sailed from Liverpool on her maiden 
voyage in the Canadian service of her owners. 
This sailing continues the association between 
Canada and the Cunard Line which extends 
back over more than a hundred years when the 
“Unicorn,” the first ship of the line to cross the 
Atlantic, and the “ Britannia,” the first of the 
mail steamers, both entered the port of Halifax, 
Nova Scotia, in 1840; The new liner is the second 
ship to bear the name “ Saxonia” and both 
were built at Clydebank by John Brown and Co. 
(Clydebank), Ltd.; the earlier vessel was con- 
structed in 1900 for the Boston service and was 
sold for breaking up in 1925. 

As illustrated on 389, four lofty 
masts, a tall funnel and prominent ventilator 
cowls were the distinguishing characteristics of 
the old “* Saxonia,” which had a length of 
580ft by 64ft beam, a displacement of about 
25,000 tons, a gross tonnage of about 14,200, 
quadruple expansion machinery of 9000 h.p., 
taking steam at 210 lb per square inch, from 
nine boilers, and a speed of 16 knots. Our 
photograph of the new liner, taken on trials, 
shows that the ship has a pleasing profile with a 
gently curved bridge front, terraced decks aft, a 
single weld mast, with a totally closed crow’s 
nest placed aft of the bridge, and the whole 
dominated by a large, streamlined funnel. 
Aluminium alloy has been used for the con- 
struction of the funnel which rises 44ft above 
deck level, measures 40ft both athwartships and 
fore and aft and has a domed top. The final 
shape was i after extensive wind 
tunnel tests had been carried out to assess the 
efficiency of the design to disperse smoke and 
exhaust gases well clear of the open decks. 

Construction of the “ Saxonia,” which has 
been built under the survey and to the rules of 
Lloyd’s Register of Shipping and to meet 
all the requirements of the Ministry of Transport, 
follows normal practice and incorporates trans- 
verse framing in association with * in and out ” 
strakes of shell side plating. This has welded 
butts and riveted seams, while the bottom plating 
has flush welded seams and butts, the weld 
beads being chipped off. There are four rows 
of pillars supporting the decks and the contour 


plate stem is curved and raked well forward, 
while the structure of the superstructure is 
arranged without expansion joints. Nine decks are 
named :. sports, boat, promenade, main, “ A,” 
restaurant, “B,” “C” and “D”:; of these 
** A,” restaurant and “‘ B”’ decks are continuous, 
“C” and “D” decks extend forward and aft 
of the machinery spaces, and the main deck 
runs from the bow to within a few feet of the 
stern. The promenade deck extends well aft 
from just forward of number three hatchway, 
while the boat and sports decks form the super- 
structure. Restaurant and “B” decks are 
without camber but all decks above the restaurant 


Leading Particulars 





Length overall... ... - O8ft 3in 
Length b perpendiculars ... ... ... S70ft 
Depth moulded to “ A ’’ deck . 46ft 3in 
Draught loaded con OU, cee ee 
Pe eee eee 
Cargo capacity OPP ee 
RE << os ce oda ene kee a eas 21,637 
Accommodation 
First-class passengers ... ... ... «. «. 125 
Tourist-class passengers... ... ... ... ... 
sta cee We Bic vee . 457 


Propelling Machinery 

Type: twin-screw, double-reduction geared Parsons 
Normal 21,500 s.h. 136 propeller 

er :. 21, s.h.p. at fr.p.m. 
Geleal power : 24,500 s.h.p. at 1e¢ peusaliee r.p.m. 
Astern power : 60 cent of power, 
— supply : 530 ib per square inch gauge at 800 deg. 

‘ah. 


Boilers : four Yarrow of three-drum design. 
Steam pressure : 550 1b per square inch gauge at super- 

heater outlet. 

Electrical Machinery 

Type LW ae Bed W. H. Allen turbo-generators. 
wares 10 per cent continuously, 25 per cent for 
Snepeeny i a Laurence Scott diesel-driven generators. 
deck have 6in of camber. The hull, the form of 
which is based upon the results of model experi- 
ments carried out in the shipbuilder’s experi- 
mental tank, has ten transverse watertight bulk- 
heads spaced so as to provide a two-compart- 
ment standard of sub-division. 

The first-class passengers are accommodated 
in the forward end of the house on the main 
deck the remainder of the space being allocated 
to the tourist-class passengers, who also have 
cabins occupying practically the whole of “A” 


Passenger liner ‘‘ Saxonia ’’ for the Canadian service of the Cunard Steam Ship Company, Ltd. 
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deck, the aft end of the restaurant deck and to 
port aft of the machinery spaces on “ B” deck. 
Public rooms for both classes of passengers are 
on the promenade deck with a first-class smoke 
room forward on the boat deck, while the 
restaurants are on the deck of the same name. 
The deck and engineer officers have their quarters 
on the boat deck in single-berth cabins with the 
chief engineer having a suite of rooms forward 
to starboard and the captain having his suite on 
the sports deck immediately below the navigating 
bridge. Accommodation for the petty officers, 
seamen, engine-room ratings and stewards is 
arranged forward on “A” and restaurant 
decks and over almost the whole of “ B ”’ deck. 

In addition to a photograph of the ship on 
trials and a view of the old “ Saxonia,” we 
include illustrations of the ‘“‘ Maple Leaf Res- 
taurant” and the “Yukon Bar”’ of the first-class 
accommodation ; the tourist lounge, drawing 
room and garden lounge and a general view of 
the ship’s galley. 


First-CLass ACCOMMODATION 


As has been stated already, all the first-class 
staterooms are on the main deck and the 125 
first-class passengers are accommodated in 
single or double-berth rooms, each of which has 
an adjoining bath or shower. There are, how- 
ever, four special suites which have individual 
decorative schemes, including the use of maidu 
walnut and white burr, grey sycamore and 
brown oak, sapeli and eucalyptus banding and 
furniture of mahogany and walnut. Five colour 
combinations have been used in the staterooms, 
involving the use of plasticised wall fabrics and 
furniture in walnut and sycamore or mahogany 
and sycamore. Right forward on the boat deck 
is the smoke room, which follows the curve of 
the superstructure front and has part of the 
floor raised forward and divided from the 
remainder of the space by a balustrade. Maho- 
gany and polished walnut with squares of end 
grain silky oak form the dado and the shutters 
and panels are covered in “ Prinny’’ damask, 
while there is a frieze in the form of a mural 
depicting Regency scenes and so establishes the 
character of the room, which is furnished with 
wing chairs and small armchairs arranged 
around anodised aluminium topped tables. 
Immediately below the smoke room is_ the 
Chintz Lounge, on the promenade deck, having 
large windows giving the passengers excellent 
views of the sea from the raised portion of the 
deck. There is a central dance space and orches- 
tra platform bounded by a balustrade and the 
room is furnished with large and small easy 
chairs and tables having reversible tops, while 
the wall panels are plastic covered and studded 
with mirror insets having a painted miniature 
flower design. 

From the lobby immediately aft of the lounge 
a short passageway, on the port side, leads to 
the “‘ Yukon Bar,” the decoration of which 
symbolises Canadian history by the use of murals 
which include studies of the salmon in the 
rivers and of prospectors panning for gold. 
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coverings can be seen 
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The first ‘‘Saxonia ” built in 1900 


Adjacent to the cocktail bar is the library, 
having book-cases fitted with curved glass 
fronts which reflect light on to the books. On 
the starboard side another passageway gives 
access to the beauty parlour, barber’s shop, 
children’s playroom and shopping centre. A 
staircase links the sports deck, the smoke room 
on the boat deck and the cabins on the main 
deck with the restaurant, and a lift is also avail- 
able for the convenience of the passengers. 
At the level of the promenade deck there is a 
portrait of Lady Churchill, who named the ship, 
and the entrance dado is veneered in squares of 
mazur birch while the staircase is panelled in 
grey leather cloth having a superimposed lace 
design. 

The Maple Leaf Restaurant, which accom- 
modates the passengers at tables to seat two, 
four or six, takes its name from Canada’s 
traditional emblem which is used extensively as 
part of the decorative scheme and appears on 
wall panels, together with a number of motifs 
including the fleur de lys, tomahawk and bow 
and arrow. Other wall panels are covered in 
white hide, having cross bandings of coloured 
plastic ribbing, while for the dado macassar, 
rosewood and coromandel veneers have been 
used. The pattern of the floor covering also 
repeats the formation of the maple leaf and the 
chairs are upholstered in velvet in three colours. 
For the pursuit of sporting activities an adequate 
space is provided immediately forward of the 
funnel on the sports deck in association with a 
spacious deck shelter. There is an open pro- 
menade space forward on the boat deck and 
also forward of the superstructure on the pro- 
menade deck, on which deck there is an enclosed 
promenade. 

For the use of both classes of passengers 
is the spacious cinema which extends through 
three decks and has nearly 300 seats; the entrance 
to the stalls is on the main deck while the balcony 
is entered from the promenade deck. Red is 
the predominant colour, the seats being of red 
hide, relieved by white and cream corrugated 
wall panels. Particular attention has been paid 
to the acoustics and to assist in this the dado is 
carpet covered. 


Tourist ACCOMMODATION 


The 800 tourist-class passengers are accom- 
modated in two and four-berth staterooms 
arranged on four decks, and decorated in four 
basic colours. Pale peach walls and mahogany 
furniture are employed in the brown scheme, 
Similar furniture and warm cream walls form 
part of the blue scheme, while the green scheme 
has pale green walls and light oak furniture‘and 
this furniture in association with pale grey walls 
1s employed in the red scheme. The adoption 


of these colour schemes has removed any pos- 
sibility of unrelieved uniformity of decorative 
treatment by providing a four-fold variation of 
cabin decorations and fittings. 

The lounge, which is a large room extending 
for the full width of the house on the promenade 
deck, forms the social centre for the tourist 
passengers and is informally furnished with a 
variety of chairs, mainly upholstered in fawn and 
green. The room is panelled in squared, woven 
glass fabric flanked by panels of reinforced plast- 
icised fabric carrying a design named ‘* Unortho- 
clase,” which is based upon the crystal structure 
of “‘ Orthoclase.” In the centre of the room is a 
dance floor which is illuminated by trough 
lighting in “ Perspex” fitments mounted in 
the dome above the dance floor. Forward of 
the lounge a vestibule to port leads to the garden 
lounge which extends on to the glass-enclosed 
promenade deck and is equipped with teak 
furniture covered with coloured webbing. A 
textured plastic, in neutral colours, in a honey- 
comb pattern is used to face the walls which 
are decorated by a display of flowers in jardi- 
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nieres of anodised aluminium. In a correspond- 
ing position on the starboard side are the drawing 
room and library which have reinforced plas- 
ticised wall coverings in pink, silver and blue, 
having a pattern embodying a crystal structure 
diagram. 5 

Continuing forward on this deck is the ‘‘ Choc- 
taw Smoking Room,” which is comfortably 
furnished and extends for the full width of the 
deckhouse. The room continues the North 
American theme with a scheme of decoration in 
which wall panels carrying a bold angular 
design, based on the tribal blankets of the 
Choctaw tribe, are flanked by panels of Douglas 
fir and named “ etchwood.” The room is 
divided into smoking room and cocktail bar by 
twin totem poles, carved in ‘* Perspex,” which 
carry all the barbaric motifs and support the 
shape of a husky dog. The principal decoration 
is a mural, named “ Bear and Bees,” represent- 
ing a grizzly bear raiding a beehive. On the 
restaurant deck is “ Odahmin Restaurant,” 
which occupies the full width of the ship and 
can seat nearly 500 passengers at tables for two, 
four, six, eight and ten. in print, 
after which the restaurant is named, forms the 
main decoration and is derived from an Indian 
name for the wild strawberry and the basis of 
the design is formed from the wild strawberry 
as pictured in Indian art. On the main deck 
aft the children have a large playroom which is 
fitted with a miniature cinema ‘and equipped 
with a variety of toys, including model motor- 
cars, ships, aircraft and railway engines. 

The principal staircase is aft and rises from 
“B” deck to the promenade deck to link the 
various entrances, and there are also two lifts 
associated with this stairway. A_ subsidiary 
stairway connects the main, “A” and “B” 
decks with the entrance to the restaurant, while 
forward there is a main staircase which runs 
between “A” deck and the promenade deck. 
An Indian tribal design known as “ Yuroc”’ 
forms the basis of the wall covering of the stair- 
cases and each has a main decorative panel. A 
large map of Canada is placed at the principal 
staircase and a mural, “The Beaver Dam,” 
which pictures beavers at work damming a 
stream, is at the head of the forward staircase, 
while at the main deck at the head of the sub- 
sidiary stairway is a series of roundels depicting 
the ships of Jacques Cartier, the discoverer of 
the Saint Lawrence. 

The decoration of the public rooms, entrances 
and stairways has been carried out by Maple and 
Co., Ltd., William Mason and Son, Ltd., G. T. 
Rackstraw, Ltd., Trollope and Sons (London), 
Ltd., and White Allom, Ltd. From the stand- 
point of fire hazard it is noted that “‘ Marinite ” 


A general view looking aft of the first-class‘jdining room, named ‘‘ The Maple Leaf Restaurant ” 
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non-combustible sheeting has been used for a 
number of cabin bulkheads, the main stair- 
wells, ceilings of public rooms, and the external 
surfaces of the machinery casings. Insulation 
of the kitchens, bakery, galleys, the casing 
sides and under-decks, included the use of 
materials supplied by Newalls Insulation Com- 
pany, Ltd., while Durastic, Ltd., has been 
associated with the laying of deck coverings. 
““ Warerite ’” and “* Formica” have been used for 
the tops of furniture. 


CREW ACCOMMODATION 


Comfortable accommodation has been pro- 
vided for the officers and crew. The captain has 
his suite forward on the sports deck and the other 
officers are accommodated in single-berth cabins 
in the house on the boat deck, with the. chief 
engineer having a suite forward to starboard. 
There are ward rooms for both deck and engineer 
officers and also an engineers’ mess. The doctor, 
purser and chief steward also have suites. Petty 
officers have their cabins on the restaurant deck 
forward and the engine ratings and seamen have 
two-berth cabins on “B” deck, while the 
stewards are accommodated in two, four and 
six-berth cabins on the same deck. The deck 
and engine-room ratings have a mess and a 
recreation room well forward on the restaurant 
deck and the stewards have a combined mess and 
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opening doors having a satin silver finish and 
are panelled in veneered bleached sycamore in 
squares. The engineers have a lift from their 
quarters, on the boat deck, down to the engine- 
room, There are three stores lifts, two operate 
between “D” deck and the restaurant deck 
and the third rises from the galley to the boat 
deck. At number five hatch is a baggage lift 
which links the baggage room on “‘C”’ deck 
with all levels up to the promenade deck. Should 
the electric power fail an emergency battery 
supply is available for operating the lifts. 

Thermotank, Ltd., was responsible for the air 
conditioning and ventilation systems, the res- 
taurants, first and tourist lounges, cinema, 
hospitals and barber’s shop being fully air 
conditioned. Generally the temperature of the 
air supply is controlled electronically ; however, 
there is a hand control of the temperature in the 
first-class staterooms and there are “ Thermo-Reg”’ 
louvres in the tourist cabins. Ventilation of the 
refrigerating machinery room, store rooms and 
the cargo holds is by Thermotank fans. 


DECK AND AUXILIARY MACHINERY 


Cargo is carried in six holds and associated 
*tween decks, arranged three forward and three 
aft of the machinery spaces, the forward group 
having hinged steel hatch covers at the weather 


deck, For handling the cargo there is a derrick 





The combined first and tourist class galley showing some of the equipment and fluorescent lighting 


recreation room on “ B ”’ deck abreast the engine 
casing to starboard. 


HOTEL AND OTHER SERVICES 


The various service rooms and galley are 
placed between the two restaurants, abreast and 
immediately forward of the boiler casing, and all 
the cooking is done in the one galley. Moor- 
woods, Ltd., supplied the equipment which 
consists of electric ovens, steam heated hot 
presses and boilers arranged in the central area 
with the service rooms, food preparation rooms 
and pantries located along the sides of the ship. 
The bakery is below, on “ B ” deck, to starboard. 
To provide good drinking water the ship is 
provided with a purification plant, supplied by 
Sutcliffe Speakman and Co., Ltd., which has a 
capacity of 70 tons per hour. 

On the port side of the restaurant deck for- 
ward is the hospital, which consists of three main 
wards, an operating theatre and dispensary and 
two isolated infectious -wards, all being air 
conditioned. 

A total of eight lifts have been provided by 
J. and E. Hall, Ltd.; they include one for 
the first-class passengers and two for the 
tourist passengers. These lifts have centre 


complement of twelve 5S-ton and two 10-ton 
derricks, the latter being at No. 2 hold, and they 
are operated by twelve 3-ton and two 5-ton 
“* Selector * winches manufactured by Laurence, 
Scott and Electromotors, Ltd. These units are 
arranged to adjust speed to load automatically 
during hoisting and lowering operations and 
they have a touch down stop device and an 
anti-stall device which automatically cuts off 
the power should the winch be stalled. Remote 
control is provided. The same company ‘has 
also supplied two 14-ton winches for handling 
gangways and accommodation ladders. Camp- 
bell and Isherwood, Ltd., has supplied the bag- 
gage hoists which are capable of ‘handling loads 
of 3 cwts. 

The ship has three stockless bower anchors 
each 8 tons in weight and the two working 
anchors each have 165 fathoms of 3in diameter 
“ Tayco ” stud link chaincable. Carried in a 
recess at the stern is an anchor weighing 5 tons 
and equipped with 165 fathoms of 2in dia- 
meter chain cable. For operating the two for- 
ward anchors Clarke Chapman and Co., Ltd., 
has provided an electrically driven windlass 
having the driving motors arranged on the deck 
below. Immediately aft of the windlass is a 
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15-ton worm and spur geared warping Winch, 
powered by an 85 b.h.p. motor, and each 
end, operating one at a time, can exert a Dull of 
15 tons at 50ft per minute or take in slack TOpe 
at 200ft per minute. Another windlass, agai, 
with the machinery on the deck below, jg Dro. 
vided to work the stern anchor and in addition 
to the warp ends of the windlass there are ty, 
electric warping capstans for carrying out moo. 
ing duties. Each can exert a pull of 15 toy 
In addition to the above Clarke Chapman anj 
Co., Ltd., has supplied fourteen derrick topping 
units. 

Brown Brothers and Co., Ltd., has map. 
factured the electric-hydraulic steering gear whic), 
is of the four cylinder Rapson Slide patter, 
having two power units each consisting of ; 
60 h.p. electric motor driving a V.S.G. variabje 
delivery pump. Each unit can move the rudde; 
through 70 deg. within thirty seconds ang 
this time is halved with both units in operation ang 
the gear can exert a turning moment of 360 tons. 
feet on the rudder stock. The company has also 
provided the Denny-Brown stabilisers which are 
fitted in a compartment immediately forward of 
the boiler-room. The gear consists of two fins 
which are housed in boxes within the ship’ 
hull, one to port and one to starboard, and which 
have an outreach when extended, of 12ft from 
the ship’s side and a fore and aft length of 64f, 
Power for operating the stabiliser gear is pro. 
vided by two 50 h.p. and one 15 h.p. electric 
motors and the fins are oscillated by hydraulic 
rams powered by two variable delivery pumps. 
With the ship moving ahead the pressure of 
the water on the surface of the fins, which 
oscillate in opposite senses, produces a resultant 
force, acting upwards on one fin and downward 
on the other, to impart a righting moment to 
the ship. This moment varies according to the 
angle of the fins and the speed of the ship and 
serves to damp down the amplitude of the rolling 
motion. Control of the speed of oscillation and 
the angle through which the fins are rotated js 
by means of two small gyroscopes which react 
to the angle of roll and the angular velocity of 
the rolling movement and by electrical means 
set in motion a series of hydraulic servo mecha- 
nisms to control the main variable delivery 
pumps. 

A pipe tunnel from the stabiliser compart- 
ment leads forward to the refrigerating machinery 
space in which are installed three J. and E. Hall 
vertical twin Monobloc pattern “ Freon ” com- 
pressors driven by 130 h.p. electric motors. 
These, units deal with the three refrigerated 
cargo spaces, provision rooms, insulated cup- 
boards in the galley space, and provide refrigera- 
tion for the air conditioning units. For dealing 
with the air conditioning of the hospital a 
separate 15 h.p. twin cylinder “‘ Freon ”’ compres- 
sor is provided and an independent refrigerating 
installation is fitted for the domestic services. 

To deal with the sewage the ship is equipped 
with five sewage plants, manufactured by Adams 
Hydraulics, Ltd.; two are located in the shaft 
tunnel, two in the stabiliser compartment, and 
one in No. 2 hold. Communication inside the 
ship is by means of a “ Strowger ”’ automatic 
telephone exchange, installed by Communication 
Systems, Ltd., which is equipped with sixty lines 
but has an ultimate capacity of 100 lines 


NAVIGATING AND SAFETY EQUIPMENT 


The ship has adequate sub-division and the 
water-tight bulkheads are fitted as required with 
water-tight doors. There are eighteen of these 
horizontal sliding doors ; they were constructed 
by Donkin and Co., Ltd., and are fitted with 
Stone’s operating gear. Apart from the extensive 
use of non-combustible materials the ship is 
further protected against the risk of fire by the 
installation of Grinnell automatic sprinkler 
equipment which is divided into twenty sections. 
There are fireproof bulkheads and fire-resisting 
doors throughout as required by statutory 
regulations, and a central fire station, on the 
starboard side of “B” deck amidships, where 
all the fire alarm indicator panels are placed. 
The cargo holds are protected by a carbon 
dioxide fire-extinguishing system and for dealing 
with a fire in the boiler-room there is a carbon 
dioxide total flood system and provision is made 
for cutting off air supplies. In addition there are 


“Pyrene” foam hose reel unitsYand hand 
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extinguishers. At the main switchboard are 
carbon tetrachloride extinguishers. 

A total of twelve lifeboats, all constructed of 
aluminium alloy by Hugh McLean and Sons, 
id. is carried in Welin-Maclachlan overhead 

vity davits. The boat complement consists 
of eight 36ft lifeboats fitted with Fleming hand- 
propelling gear and having a capacity for 145 

ns each; two 36ft motor lifeboats, each 
wered by a 30 b.h.p. Thornycroft diesel engine, 
with accommodation for 130 persons and 136 
ns, respectively ; and two 26ft emergency 
oats each capable of taking forty-three persons. 
Two “ Solas ” portable lifeboat radio equipments 
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are carried in the ship and they incorporate a 
kite aerial system which increases the working 
range to about 1000 miles, and telephony 
transmission. 

In the chart room and wheel house are installed 
the instruments required for safe navigation, 
including a Sperry gyro compass and gyro pilot 


installation, a Kelvin Hughes sounding machine, © 


a Ralston stability and trim indicator, B.T.H. 
radar equipment and radio equipment installed 
by the International Marine Radio Company, 
Ltd., consisting of radio telegraph communica- 
tion, long distance and coastal radio-telephone, 
and Kent clear view screens. 


( To be continued ) 


Marchwood Power Station 


HE laying of the foundation stone of March- 
Tae power station by His Grace the Duke 
of Wellington, Lord Lieutenant of Hampshire, 
on September 8th, marked what is roughly a 
“half-way stage”’ in the construction of the 
station. For work on the site, on the south 
bank of the estuary of the River Test, was 
started in August, 1952; the first 60MW 

ting set should be on commercial load by 
the end of next year, and the remaining seven 
sets will be commissioned at intervals until 1962 
when the station is due to be completed, with a 
total capacity of 480MW. 

The main point of engineering interest about 


(which runs roughly from N.W. to S.E.) a pitched 
embankment was formed with tipped borrow-pit 
hoggin after the estuarine mud had first been 
removed by dredging. The circulating-water 
pump house and intake are at the N.W. end 
of the river frontage and the outfall is at the 
eastern end of the site. Along the frontage 
bounded on the east by the c.w. outfall there 
will be a 760ft coaling wharf with provision 
for unloading 4600-ton colliers. The twin 
reinforced concrete culverts carrying the circulat- 
ing water are supported by precast piles ; sub- 
stantial economies in the overall constructional 
costs were achieved by designing the portion of 





Steelwork of Marchwood power station, main 


Marchwood power station is that it is designed 
to burn either pulverised coal or fuel oil or a 
mixture of both. The power station building is 
interesting because the steel frame, illustrated 
here, will be clad with walls of troughed alumi- 
nium and glazing. 

A short account of the civil engineering work 
Was given in our issue of January 8; 1954 (page 
42) and a good impression of the site was repro- 
duced on Plate III facing page 68 of the same 
issue. Briefly, the site is low-lying and covered 
toa depth of 3ft to 18ft with estuarine mud ; 
teclamation of about 25 acres of land was 
required and about 500,000 acres of filling was 
obtained from borrow pits excavated on the site. 
When the station is in operation the borrow pits 
will be used for the disposal of fine ash. 

To retain the site filling along the river frontage 


building, viewed from the west, August 1954. The station 
is designed for oil or coal or dual firing and eventually it will house eight 60MW hydrogen-cooled sets 


the outfall culvert behind the wharf to serve as a 
relieving platform for the wharf. 

All foundations for the power station building 
and other structures are carried on precast rein- 
forced concrete piles. The main building is 
steel-framed as shown in our illustration. Up 
to a height of 30ft the walls will be of concrete 
blocks ; above this height the cladding will be of 
troughed aluminium panels and glazing. The 
alternate horizontal rows of aluminium and 
glazing will be arranged so that any wall, viewed 
end-on, will present a saw-toothed profile, the 
glazed portions facing upwards to transmit the 
natural light. This combination of aluminium 
and glazing should result in a distinctive appear- 
ance, together with reduced building costs. A 
portion of the light framework that will carry the 
aluminium panels and glass may be seen near the 
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extreme left of the accompanying photograph. 
Because the station is arranged for oil and/or 
coal firing the two chimneys are 425ft high. 

When complete, the boiler installation will 
consist of eight John Thompson water-tube 
boilers, each of 550k-lb per hour M.C.R., gene- 
rating steam at 915 lb per square inch, 925 deg. 
Fah., at superheater outlet, when fired either 
with pulverised fuel or oil or a mixture of both. 
On each boiler the p.f. firing installation will 
consist of twelve Kennedy side-fired burners per 
unit, two 515 h.p. Thompson Kennedy pf. 
mills, six 67 h.p. Howden exhausters and two 
5 cwt Avery automatic coal weighers. Each 
boiler will also have an oil-firing installation 
consisting of sixteen British Combustion Equip- 
ment side-fired burners and two oil pressure 
pumps and oil heaters, each capable of delivering 
12 tons of coal per hour at 320 deg. Fah. Each 
boiler will be equipped with John Thompsor 
tubular air heaters, two 210 h.p. Howden f.d. 
fans, two 360 h.p. Howden i.d. fans and a 
Sturtevant electrostatic precipitator. 

Power will be generated at 11-8kV by eight 
English Electric 60MW hydrogen-cooled, 3000 
r.p.m., turbo-alternators, the turbines being 
three-cylinder impulse-reaction machines with 
double-flow I.p. cylinders. The stop-valve steam 
conditions will be 900 Ib per square inch and 
900 deg. Fah. and the vacuum 28:9 Hg at 
maximum continuous rating. Five-stage feed 
heating will be employed, the third of three 
Lp, stages being a high-level de-aerating heater ; 
the feed heating and condensing plant is supplied 
by Hick Hargreaves and Co., Ltd. 

Ultimately there will be twelve 650,000 Ib per 
hour Sulzer boiler feed pumps, four being 
standby. The pumps are designed for a discharge 
pressure of 1280 lb per square inch gauge, a 
suction pressure of 48 1b per square inch gauge 
and a suction temperature of 260 deg. Fah. 

For water preparation there will be a 60,000 Ib 
per hour softening plant and two 33,600 Ib per 
hour mixed bed “ Deminrolit”’ plants with a 
silica removal stage, the whole installation being 
supplied by Permutit Company, Ltd. Two triple 
effect Aiton evaporators will be installed, each 
designed to handle 30,000 Ib per hour of distilled 
water when supplied with live steam at 900 Ib 
per square inch and 900 deg. Fah. 

The coal handling plant supplied by John 
Thompson (Conveyors), Ltd., will consist of 
two Stothert and Pitt 10-ton electric, portable 
grabbing cranes, each of 300 tons per hour 
capacity and-a twin belt conveyor system, 
each equipment having a 36in belt with a capacity 
of 300 tons per hour. The ash and dust handling 
plant to be supplied by Babcock and Wilcox, Ltd., 
will consist of “*‘ Hydrojet”’ sluicing for ash 
(110 tons per hour) and “‘ Hydrovac ”’ equipment 
for dust (250 tons per hour). 

’ The oil handling plant will consist of three 
30,000 Ib per hour La Mont type auxiliary 
boilers, 200 Ib per square inch saturated, for 
heating the oil fuel tanks and pipes. Three 
steel storage tanks will be provided, with a 
total capacity of 10,000 tons of fuel. 

Main switching will be at 132kV by B.T.H. 
bulk oil volume circuit breakers, type ““ OW410,” 
with a capacity of 2500MVA. The 3-3kV 
switchgear will be English Electric air-break 
equipment and the same company will also supply 
the 415V_ switchgear. generator trans- 
formers will be 132kV/11-8kV, star/delta,72MVA 
units and the station transformers 132kV/3-42kV, 
star/star, 7500kVA units, both supplied by 
Ferranti, Ltd. The unit transformers will be 
11-8kV/3-42kV, delta/star, 6000kVA equip- 
ments by the Yorkshire Electric Transformer 
Company, Ltd. ; and the 3-3kV/433V delta/star 
auxiliary transformers will be provided by South 
Wales Switchgear, Ltd. 

Marchwood will be the first station in the 
south of England to be planned and built after 
nationalisation of the electricity supply industry. 
The overall design and plant installation are 
being engineered by the Southern Division of the 
British Electricity Authority. The civil engineer- 
ing consultants for the scheme are Sir William 
Halcrow and Partners-and Messrs. Farmer and’ 
Dark are the architects. The main civil engineer- 
ing contractor is Sir Robert McAlpine and Son, 
Ltd, . The structural steelwork is by Alexander 
Finlay and Co., Ltd., and the chimneys are the 
responsibility of Chimneys, Ltd. 
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DISPOSAL OF RADIOACTIVE WASTE 


There are sound reasons for believing 
that the fears aroused in the Forest of Dean 
by the proposal to dump radioactive waste 
materials in disused pits are groundless. For 
the disposal of such materials is governed 
by stringent conditions designed to eliminate 
hazards to health. In this instance extensive 
geological surveys were carried out, as a 
result of which it was established that the 
water in the disused workings was static 
and that there was no danger of contaminated 
water seeping towards other pits still being 
worked ; nor was there any hazard to 
drinking water supplies. On the other hand, 
the proposal contained nothing that could 
seriously be regarded as a threat to the 
local amenities. It is safe to presume, there- 
fore, that the opposition to the scheme 
springs from fear inspired by ignorance. 
Far from being trivial, the incident empha- 
sises the fact that one cannot preserve strict 
secrecy about atomic energy without meeting 
the risks that emanate from ill-informed 
public opinion. “ Or in the night, imagining 
some fear, how easy is a bush suppos’d a 
bear!” It is regrettable but understandable 
that the layman’s views of these matters 
should be prejudiced by his fears of nuclear 
weapons, clouding the more promising 
prospects of the peaceful uses of atomic 
energy. 

Re-education of public opinion in these 
matters will be a slow and painful process, 
but it must begin with the Forest of Dean 
and it must be pursued unceasingly. For 
we may be assured that within the next few 
decades the present prospect of a steadily 
growing number of nuclear power stations 
can become a reality and, from the very 
outset, the problems of the disposal of radio- 
active waste materials will have to be faced. 
What are the facts as we see them to-day ? 
The first few stations and the associated 
chemical separation plants will be sited near 





the coast. Initially the methods of disposing 
of radioactive effluents is likely to be based 
on those employed at the Windscale works 
in Cumberland. There the highly active 
wastes containing most of the fission products 
are stored permanently in large storage 
tanks which are designed to be, as far as 
possible, indestructible. For the future 
there are prospects that more convenient 
and useful methods of disposal may be 
devised. It is possible, for example, that 
what is now an embarrassing waste may be 
rendered commercially useful as a radio- 
active source provided that the effluent can 
be simply converted, by precipitation and 
drying into a form in which it can be handled 
easily. Wastes of medium activity are at 
present also stored in tanks, but only for 
some two or three years, toallow the activity to 
decay to a lower level. They are then mixed 
with low-activity effluent from other sources, 
such as pile cooling ponds, decontamination 
centres and: analytical laboratories. This 
effluent is then chemically treated to neutra- 
lise the acids and is passed through a floc, 
or suspension of solid particles in water, 
which removes by adsorption most of the 
remaining radioactivity. Finally, the resi- 
dual liquor, after being monitored to ensure 
that the radioactivity does not exceed the 
permissible limits, is pumped out to sea. 
One of the problems is that of handling the 
large bulk of these low effluents and a 
promising line of attack is to develop the 
process of adsorption to a point where it 
may be possible to obtain an effluent safe 
for discharging into a large river. At such a 
stage one could visualise the existence of a 
number of inland nuclear power stations 
and their associated centralised chemical 
treatment plants. Another problem is that 
posed by the disposal of contaminated solids 
such as laboratory apparatus. Often it is 
uneconomic to decontaminate such equip- 
ment and the alternative methods of disposal 
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are dumping out at sea, or burying in Silos 
or in disused coal pits. 

The lines along which these methods 
disposal may be expected to develop are, tg 
some extent, a matter of conjecture. What 
is much more important, however, js th 
fact that there exists to-day a vast fund of 
knowledge about the characteristics of radio. 
active materials and their effects 01 anima) 
and plant life. This knowledge began to fy 
amassed, collated, analysed and understoog 
some decades before atomic energy, as ye 
know it to-day, became a reality. It began, in 
effect, with the discovery of radium and of 
the benefits that could be derived from X-tay 
therapy. As a result of extensive experience 
it has long been possible to determine 
maximum permissible dosages and, by inter. 
national agreement, to lay down safe Pie 
levels. Knowledge of this kind is being 
augmented to-day in various directions. |p 
this country, for example, the effects of 
radioactivity on marine life are being 
studied by the Ministry of Agriculture and 
Fisheries by survey work conducted with 
the help of the Naval Hydrographer 
Department of the Admiralty. In the U.S.A, 
with the greater resources available there, 
research work is being conducted on a very 
wide scale. By applying the published 
results of all this work the U.K. Atomic 
Energy Authority will be well equipped to 
ensure that safe disposal of radioactive 
waste materials can be effected in step with 
the development of atomic power projects. 
As we see it, the engineering difficulties that 
will have to be met and surmounted may 
prove to be less troublesome than the 
difficulty of allaying the public’s suspicion 
of radioactive effluents. The task is to 
persuade the layman that these effluents, far 
from being obnoxious wastes, may yield 
useful by-products ; that, properly handled, 
they are no more harmful than the radiation 
from X-ray equipments; and that the 
hazard they present is, in fact, less than that 
which a pedestrian casually accepts in 
crossing a busy street. 


NEARING NINETY AND STILL GOING 
STRONG 

There is a lot of talk in these days about 
the rising average age of the population of 
this country ; and it is pointed out that as 
the years pass a smaller working population 
will have to bear the load of an increasing 
number of old-age pensioners besides main- 
taining a supply of capital and consumer 
goods and raising productivity. It is, in 
consequence, a not altogether complimentary 
comment upon our present treatment of 
the old that we are beginning to realise how 
falsely sentimental is the idea that older 
men are content to retire to enjoy a serene 
old age by their firesides and in pursuit of 
their hobbies. It is being discovered that 
there may be no contentment at all about it! 
Retirement, that looks so attractive to many 
men in middle-age, wears a different face 
when seen at closer quarters and often turns 
sour upon experience, unless some mort 
actively useful occupation can be found 
than a mere hobby. For professional men 
and more particularly those who have risen 
to eminence there may, indeed, be n0 
hardship about it. For such men are seldom 
allowed to remain inactive. But often, we 
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suspect, the ordinary working man decides 
to retire, not so much because he really 
wants to give up work altogether but because, 
owing to his increasing weight of years, he 
can no longer maintain without strain the 
speed and output of younger men; and 
because he is unwilling to confess as much, 
fearing that in pity he may be kept on for 
“old times’ sake.” It is more graceful to 
retire while one’s absence may still be 
regretted ! 

Yet the old, even when physically their 
powers may be failing, when they find the 
working day too long, when they are assaulted 
by the minor ailments of old age due to 
rheumatism or high or low blood pressure, 
still retain qualities that compensate for 
these defects. A man who has made things 
with his hands for fifty years and more 
acquires, for example, a craftsmanship that 
just cannot abide shoddy workmanship. 
He sees no point in making a thing less per- 
fect than it can be made ; for then the work 
must be done all over again. He has long 
since learned that spending a little longer 
getting the thing right saves effort in the 
longer run ; and in old age effort is no longer 
something that can be squandered ! Again, 
as age creeps upon us certain things that 
used to excite us lose a great deal of their 
savour. We have seen so many new places 
and new faces and some very much better 
than those with which or with whom we 
have become familiar nearer home ;_ there 
is nothing so very exciting about seeing 
some more. We have read innumerable 
books, seen innumerable films and the 
chances are that the new are no better than 
the old. But the ability to create, to exercise 
a skill, is quite another matter. Using skill 
is an activity that never seems to pall until 
physical or mental capacity entirely fails. 
We have just been reading a booklet entitled 
“There’s Life in the Old Dog Yet,” descrip- 
tive of the “‘ Sons of Rest ’’ workshop that 
was started a few years ago by Rubery 
Owen and Co., Ltd., for its older employees. 
ltisa workshop to which no one can graduate 
under the age of seventy years, where the 
hours of work are eased a little below those 
of the main works,-where the products are 
different from those of the main shops, 
and where in making them these old men 
not only contentedly continue to serve the 
firm but continue to earn a profit for it. 
Itis a shop to which “‘ inspectors ” no longer 
come ; for nothing “is considered finished 
by the ‘Sons’ until it is either perfect, or it 
exceeds the standards which have been set 
by the customer.” It is a shop where 
employees look forward not to the ease 
of the week-end (sitting about in chairs 
makes their limbs stiff !), but to the working 
week when they are actively and enjoyably 


} employed. 


That experiment being carried out by 
Rubery Owen and Co., Ltd., may well 
prove to be leading in a direction along which 
other firms will have to go. Whether it is 
tatirely the right way is quite another 
matter. It seems reasonable’ to question, 
for example, whether the “Sons” should 
be as wholly cut off from the main works as 
they seem to be ; for in our experience old 
men do like to meet and talk to younger men 
and more particularly those very much 
younger than themselves, whom they vr 
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teach and into whom they can instil a venera- 
tion for craftsmanship. But in observing 
the experiment it is far less criticism that 
is called for than a willingness to appreciate 
what can be learned. Some surprising 
things have been learned. One can, for 
example, quite easily teach an old dog new 
tricks. There seems to be scarcely a man 
in the workshop who is doing a job similar 
to that which he did in the main works and 
some of them are doing jobs utterly different ! 
Again frailty in old age is partly a myth. 
These men come to work in all weathers. 
One once actually arrived soaked to the 
skin and shivering (having slipped from a 
muddy bank into some flood water !), but 
after the simple treatment of a hot drink and 
a change suffered no ill-effects. It has been 
well said of professional men of advanced 
age that though they cannot “ fill a vacancy ” 
they can “fill a void,” meaning that there 
are plenty of jobs in this world that are 
worth doing but cannot be fitted into the 
routine of factory or business life. The 
same has long been true of the skilled work- 
man and there are here and there to be found 
in ind»:!:.ai firms aged and contented 
workme:: doing just such valuable jobs that 
cannot be ‘itted into the ordinary working 
routine of a factory. But what Rubery 
Owen and Co., Ltd., is trying to show is 
somewhat different. The “Sons of Rest” 
workshop (Why! Oh, why! that senti- 
mental title ?) seems to be showing that, 
given productive work suited to their physical 
and mental capabilities, given specially 
suitable working conditions, given shortened 
hours of work, and given a younger welfare 
officer to look after their special needs, 
older men, right up to the really ripe ages 
towards the nineties, can fully earn their 
wages. Moreover, it is an important point, 
they remain much healthier and happier 
than they would in that retirement that 
younger men so often refer to as “ well- 
merited.” 





Obituary 


DR. E. L. MONTAGNON 


WE have learned with regret of the death 
of Dr. E. L. Montagnon, which occurred on 
September 3rd, at his home at Camden Park 
Road, Chislehurst, Kent, in his seventieth 
year. He was technical director of Ransomes 
and Rapier, Ltd., Ipswich, and had spent 
forty-seven years in that company’s service. 

Edward Langlois Montagnon was born at 
Hampstead on December 3rd, 1884, and 
graduated at London University. In the 
early part of his engineering career he spent 
some time with J. Stone and Co., Ltd., 
Deptford, and then joined Ransomes and 
Rapier, Ltd., as an estimating designer in 1907, 
He was appointed chief engineer of the com- 
pany in 1940 and technical director in April 
of last year. Dr. Montagnon’s particular 
interest during his long period of service with 
Ransomes and Rapier, Ltd., was in the design 
of sluice gates and water control equipment. 
He was closely associated with the design of 
the sluices for the heightening of the Aswan 
Dam, and of the sluices for more recent 
barrage contracts undertaken by his firm on 
the Nile, and in India, Pakistan and Iraq. Dr. 
Montagnon, who was a member of the 
Institution of Civil Engineers, received his 
Ph.D. degree in 1936 for a thesis on riveted 
structures. 
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H. M. ROSS 


WE note with regret the death of Mr. Hugh 
Munro Ross, which occurred at Denton 
Road, Eastbourne, on September 8th, at the 
age of eighty-four. Mr. Ross was well 
known to many engineers and to those 
engaged in technical journalism by reason of 
his long career on the editorial staff of The 
Times. H. M. Ross was born at Bexley- 
heath, Kent, and was educated at Dumfries 
Academy, Merchant Taylors’ School, and 
Lincoln College, Oxford. He joined The 
Times as a sub-editor in 1893, and in 1902 
became an associate editor of some supple- 
mentary volumes of Encyclopedia Britannica, 
to which he contributed many knowledge- 
able articles on alchemy, railway matters, 
and practical typography. In 1910, Mr. Ross 
was appointed editor of The Times Engineer- 
ing Supplement, and in more recent times, 
when that publication was amalgamated 
with The Times Trade Supplement, he con- 
tinued as assistant editor of The Times 
Review of Industry, until his retirement eight 
years ago. During his long and distinguished 
career Mr. Ross was concerned with several 
literary works in addition to his writing for 
The Times. He was the author of a book on 
railway management and organisation, was 
co-editor of Brassey’s Naval Annual for some 
years, and was also joint editor of Sir James 
Dewar’s Collected Papers. In addition, Mr. 
Ross was a member of the board of visitors to 
the Royal Institution from 1916 to 1930 and 
served on its board of managers in 1931 and 
1932. 
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The Manufacture and Properties of Steel 
Wire. By ANTON Pomp. Translated from 
the German by C. P. Bernhoeft. London : 
The Wire Industry, Ltd., 33, Furnival 
Street, E.C.4. Price 84s. 

THE researches of the late Dr. Pomp 

on the wire drawing process are so 

well known and of such high value that 
the second, revised, edition of his book 

Stahldraht, published in 1952, was welcomed 

as it not only summarised his own work and 

that of his associates, but provided a well- 
balanced description of world-wide develop- 
ments in the theory and practice of wire 
drawing. After a brief historical introduc- 
tion, accounts of the properties of wire rod 
and the changes in properties due to wire 
drawing are linked by chapters on prepara- 
tory treatments and on the fundamental 
mechanism of wire drawing. Wire drawing 
installations, tools and lubricants are des- 
cribed. The technique and effect on proper- 
ties of heat-treatment, e.g. annealing, patent- 
ing, hardening and tempering, are discussed. 

Protective treatments, galvanising and tin- 

ning are described. The classified biblio- 

graphy of 823 references extends down to 

1951 (with two items in 1952). The Wire 

Industry, Ltd., is to be congratulated on 

taking the initiative in securing an English 

translation of this important work. The 
translation follows the German text with no 
additions except an appendix in which wire 
drawing machines made by British manu- 
facturers are described, since in the original 
only German machines receive detailed des- 
cription. Fora similar reason another appen- 

dix giving particulars of British Standard 

Specifications would have been useful as 

only those issued by the German Standards 

Committee are mentioned in the text. 
Unfortunately the style of the translation 

leaves much to be desired, the most serious 

defect being in the translation of technical 
terms. Reference is made to eutectic steel, 
pearlite is given as “perlite” throughout, 










































































394 


and cementite is described as lamellar or 
spherical. Such expressions as yield limit, 
“the tensile” and necking value are not in 
accordance with English usage. In one place 
the fatigue strength is referred to as the “yield 
limit ” and also as the “‘ maximum breaking 
load.” Plane sections are “‘even cross 
sections,” elsewhere there is a caution 
against supposing that “ level surfaces remain 
level surfaces”; machinability becomes 
“cutting properties,’ and “tempering is 
understood to mean hardening followed by 
normalising, usually to higher temperatures, 
in order to obtain a high degree of toughness 
with a certain strength.” Such features of the 
translation may make some passages unin- 
telligible or misleading to the novice, though 
readers with some knowledge of the subject 
may be able to guess the meaning. As the 
book is intended to have a practical value 
in the industry, stresses in British units would 
have been helpful. They are all given in 
kilogrammes per square millimetre, even in 
quoting the results of British investigators 
originally published in tons per square inch. 
A similar reluctance to translate is shown by 
the Biblical reference to 2 Mos. 39, v. 3, 
which makes an English reader think twice. 
Although there is a table of contents, the 
absence of an index is a drawback. In spite 
of these defects, however, the book should 
be of value to those, associated in any way 
with the industry, who, owing to language 
difficulty or other causes, have not been in 
a position to benefit by the German edition. 


Industrial Boiler House Efficiency. By CHas. 
F. Wave. London: Crosby Lockwood 
and Son, Ltd., 26, Old Brompton Road, 
S.W.7. Price 15s. 

Tus book has been written essentially for 
the works engineer and for senior boiler- 
operators, the author having had long 
experience as a practising combustion 
engineer. It avoids reference to detail of 
design and construction and contains little 
descriptive matter on types of boiler. The 
early chapters deal with fuel, heat and com- 
bustion and are written in a very readable 
manner, avoiding deep technology, yet 
clearly expounding all the information on 
these subjects which should be understood 
and appreciated by all personnel responsible 
for boiler performance. Sections on firing 
equipment and methods are dealt with 
operationally, i.e. in a practical manner, as 
are instruments and their application, and 
boiler auxiliaries. The maintenance of 
brickwork and settings is well dealt with, and 
appropriate methods of keeping records and 
general guidance on the management of 
boiler plant represent very useful informa- 
tion. The whole work shows that the author 
understands well the art of instructing boiler 
house personnel in their duties, stressing the 
factors which are relevant to operating and 
maintaining steam generating plant at 
optimum efficiency. It confines itself almost 
entirely to shell boiler practice, i.e. to the 
type of plant which is found in a high 
proportion of the factories and industrial 
establishments in this country and does not 
attempt to cater for the field of the large 
power station type of installation involving 
more advanced steam conditions and more 
complex ancillary equipment. 

The author states in his preface that it is 
said that there are 120,000 Lancashire 
boilers in the United Kingdom which are 
wastefully employed to the extent of 
10,000,000 tons of fuel per annum. Whereas 
the writer of this review does not agree with 
this assessment of numbers of boilers, he 
does most strongly agree that the average 
plant of this description is run with prevent- 
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able loss. The great urge for encouraging 
the more economical use of coal by industry 
in order to assist the fuel economy campaign 
of the Ministry of Fuel and Power makes 
this book an ideal manual for all concerned 
with the operation and maintenance of 
industrial and heating boiler plant. 





Letters to the Editor 


Se eae 


“YE SHALL BE AS GODS KNOWING 
GOOD AND EVIL” 


Sir,—Your editorial of August 20th, under the 
above title, contained the following :— 

“* Was it wrong for engineers to make hydrogen 
bombs when scientists had found the key and 
Governments offered to buy ? Would it not 
have been far worse for them to refuse; to 
abrogate to themselves, a limited number of men 
with specialised knowledge in their own pro- 
fessional field but no qualifications for making 
judgments elsewhere, the right to decide what 
it is good or bad for man to have ?” 

This is the argument which led the Germans 
into the recent war. So much the willing slaves 
to their vocations, the engineers and scientists 
answered the call of a political criminal without 
questions. It was not their personal responsi- 
bility. They had no qualifications to judge. 

This ignores the engineer’s function as a citizen 
and the time comes sooner or later when he 
must as a citizen face the consequencies of his 
actions as an engineer. Governments must be 
answerable to their electorates. An electorate 
which cannot number among its active members 
technicians will be the poorer if those who know 
best the power of their inventions are to be 
encouraged not to state the truth in public and 
not to ask what use is to be made of their work. 
The engineer, the inventor, the scientist all have 
responsibilities and they are coming into dis- 
repute by sliding into the obscurity of their back 
rooms. If they have at present no qualifications 
to carry these responsibilities then it is time that, 
as citizens, they attended to the matter. 

H. W. ROBERTSON 

Croydon, Surrey, 

September 4th. 


SITTING DOWN TO ONE’S WORK 


Sir,—Your interesting leader in the issue of 
July 2nd recalls an experience of some years ago 
when I was in charge of a small factory, the 
largest section of which comprised the press shop, 
employing female labour entirely on the machines. 
In almost every case stools were provided for the 
operators to sit on. The stools were ordered in 
the first instance with the legs about 3in too 
long and cut to the right length on site to suit 
each individual machine, both as regards height 
and angle of tilt, according to the direction and 
magnitude of the thrust required on the foot 
pedal. 

On comparing notes with the manager of an 
identical factory at a later date, it came to light 
that in the other factory difficulty was experi- 
enced in maintaining the output of the key 
machine on the production line at line speed, 
whereas in the factory with which I was con- 
cerned the corresponding machine could be 
operated without difficulty at about 50 per cent 
in excess of line speed. Unfortunately, at that 
stage it was not possible to diagnose the matter 
further, but it is interesting to speculate to what 
extent a carefully adjusted seat for the operator 
contributed to this result. 

W. L. Coats 

South Croydon, 

Surrey, 
September 6th. 


Disposal of Contaminated Materia) 
in the Forest of Dean 


SPEAKING at a meeting called by the Ministry 
of Housing and Local Government, at Colefor; 
Glos, on Tuesday last, Sir John Cockerof, 
explained the proposals to dump atomic was, 
from Harweli and Aldermaston in disused ggg), 
mines in the Forest of Dean. He said that, » 
present, radioactive effluent from Harwell wa; 
discharged, with complete safety, into the River 
Thames, the principal source of London’; 
drinking water, and that radioactive gases wer 
discharged into the atmosphere from the chij 
stacks of the laboratories. Of the radioactiy 
liquids and solids which could not be dis 
of in any other way, some were stored indefipj 
in safe containers within the Atomic Ene 
Establishment, whilst others were dealt with by 
the elaborate process of sea disposal, the mos 
highly active being submerged over the Atlantic 
shelf. All these operations required carefy| 
control and specially trained professional staf 
were responsible to me for this. The Establish. 
ment was very conscious of its obligations to the 
public and it had to satisfy itself and the Minister 
of Agriculture and Fisheries and the Minister of 
Housing and Local Government that the disposals 
were safe and could not harm the public. 

Sir John said that the wastes included 
great deal of solid waste consisting of mildly con. 
taminated equipment from the laboratories. | 
had been officially stated that ‘‘ The waste shall 
comprise only apparatus, fittings and container 
having a level of activity comparable with that 
normally dealt with in low-level activity labora. 
tories.” Contrary to some Press statements, 
there was no intention to dispose of, in the area in 
question any liquids, sludges or highly active 
material. The total accumulated amount was 
about sixty lorry loads. Sir John went on to 
explain why this low activity waste could not be 

‘disposed of by the local refuse destructor or at 
sea. Because there were large volumes of the 
material, though the total level of activity was low, 
disposal at sea would be difficult and very expen- 
sive and would be increasingly so, as the atomic 
energy industry grew. The Authority should, 
wherever possible, pay great attention to develop- 
ing atomic energy in an economical way whenever 
they had satisfied themselves and responsible 
authorities that the methods were without public 
hazard, 

Eight areas were considered for disposal 
of the wastes. The Forest of Dean was a suitable 
area because the geology of the substrata was 
favourable, it was not too far from Harwell, 
mining had ceased in the upper series, and the 
Geological Survey had stated that the water in 
the disused mines was unsuitable as a drinking 
water supply. Sir John went on to say that it was 
there that the insoluble waste would be put. 

The total activity was small, 100 times less than 
that already present naturally in the top 50 yards 
of soil of the central basin. It was proposed to 
control the operations by monitoring as they 
proceeded, so that the activity of the waste 
material would not be sufficient to raise the 
water in the basin to an activity level above the 
internationally accepted drinking water tolerances. 
These tolerances, Sir John explained, were based 
on the assumption that 4 pints of this water are 
drunk every day for seventy years. Even if the 
water percolated to the working pits or to the 

lower series from which drinking water is drawn, 
both of which the Geological Survey stated was 
most unlikely, that would not be harmful. 





Books Received 


Problems in Electrical Engineering. By S. Parket 
Smith. Sixth Edition. London : Constable and 
Co., Ltd., 10, Orange Street, W.C.2. Price 18s. 

Handbuch der Werften, 1954. Edited by K, 
Wendel. Germany: Schiffahrts-verlag “ Hansa, 
Stubbenhuk, 10, Hamburg 11. Price DM 25. 


The North Eastern Railway. By C. M. Jenkin 
Jones. Published by the British Transport Commis 
sion, North Eastern Region, York. Price 2s. 6d. 

Proceedings of a Conference on the Utilisation of 
Scientific and Professional Manpower. Held from 
October 7 to 11, 1953, at Arden House, Harriman 
Campus of Columbia University. London ; Oxford 
University Press, Amen House, Warwick Square, 
E.C.4. Price 28s. 
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$.B.A.C. Flying Display and Static 


Exhibition 


No. Il—{ Continued from page 366, September 10th ) 


N Monday, September 6th, due to very 
(Boor flying conditions, several high- 
speed aircraft were withdrawn from the flying 
programme, which had to be conducted under 
radar surveillance. One of these aircraft was 
the Folland “* Midge ” and we were unable to 
comment in our last issue on its performance. 
On succeeding days, however, the demonstra- 
tion provided by this private-venture light- 
weight fighter, illustrated here, proved out- 
sanding in the high-speed category, for, 
weighing only 4500 Ib, it achieved speeds of 
about 600 m.p.h. with an engine of only 16401b 
thrust. It is the prototype of the Folland 
“Gnat,” and was built with basically the 
same airframe as the “ Gnat,” but slightly 
modified to take the Armstrong Siddeley 
“Viper” engine. The “Gnat” will ulti- 
mately have the Bristol “‘ Orpheus ” engine 
of 4/5000 Ib thrust, and is expected to be 
capable of supersonic speed in level flight. 
Both aircraft have a low-set, simplified, 
all-moving tailplane with partial “ servo” 
action, and. the ‘“‘Gnat” will also have 
power-operated inboard ailerons. The 
Messier undercarriage is also of interest. 
It is mounted from and retracts into the 
fuselage, a system used extensively on German 
rocket and small jet aircraft of the last war 
and also favoured by the Americans with 
its thin swept-wing aircraft. It has the 
advantage with fighter aircraft of reducing 
the lateral inertia which, together with the 
power-operated ailerons of the “Gnat,” 
accounts for its high rate of roll (over 200 deg. 
per second). Tyre pressure is only 100 Ib 
per square inch. During retraction the 
oleos are mechanically closed to reduce the 
housing wells, and by partial lowering of 
the undercarriage the closing panels attached 
to each leg act as air brakes without affecting 


S the trim of the machine. 


The aircraft has a high 40 deg. swept-wing 
set with noticeable anhedral, the aspect ratio 
is 3-3 and the span only 20ft 8in. It mounts 
two 30mm cannon with radar ranging equip- 
ment, v.h.f. radio, armour and a simplified 
ejection seat of Swedish design. We were 
told at the Folland stand that it costs £20,000 
(about one-fifth that of a conventional 
fighter), has about one-third the weight and, 
furthermore, can be made with one-fifth the 
man-hours. On several stands in the exhibi- 
tion could be seen miniaturised and lightened 
components for this aircraft faithful to the 
concept underlying the design philosophy of 
the whole aircraft. As an example, Venner 
Accumulators, Ltd., were showing a 12V 
silver-zinc accumulator consisting of two 
40Ah units mounted in series and weighing 
only 241b, as against the 701b of a con- 
ventional accumulator. 

It might be thought that such an aircraft 
embodying the latest control systems and 
other requirements consistent with level 
Superscnic flight and advanced and in 
some cases untried constructional methods 
would be content to adopt a cautious flight 
development programme, particularly as 
this company has had no previous experience 
in this particular category of fighter. Yet 


» We understand that previous to its appearance 


at Farnborough (where it very effectively 
demonstrated its design maximum speed 
and a full range of combat aerobatics, made 
particularly impressive by the low lateral 
inertia achieved in the design) less than fifty 





hours had been flown in it. Seldom does the 
opportunity occur for any one designer to 
challenge the whole orthodox concept 
of military aircraft design. It was seized 
by Mr. W. E. W. Petter, and the test pilot, 
S./L. Tennant, at Farnborough very provoca- 
tively and very convincingly. 

The English Electric Company, Ltd., is 
showing the latest variant of the “‘ Canberra ”’ 
aircraft. It is the Mark “ B8,” a night 
intruder machine. The aircraft made its 
first flight in July and it is stated to be the 
most versatile of the series. It is designed to 
perform a number of roles which include high 
altitude bombing as well as night intruder 
operations. For the latter it carries forward 
firing armament from a fuselage fairing 
and it can carry other wing-mounted weapons 
which are not disclosed. The armament is 
controlled by the pilot and the machine has 
an offset fighter canopy. A navigator is 
carried in the nose with the navigational 
equipment. It has two of the more powerful 
“Avon” turbo-jet engines and long-range 
tanks. It was illustrated on page 365 ante. 

The Fairey Aviation Company, Ltd., 
demonstrated its “‘ Gannet ” anti-submarine 
aircraft, illustrated last week, which is dis- 
tinguished by its power plant. This, as has 
been previously described, consists of two 
Armstrong Siddeley ‘‘ Mamba” engines 
integrally mounted, driving independently 
coaxially mounted propellers, the arrange- 
ment which was conceived by Fairey, enabling 
the aircraft to fly on one engine alone, with 
the other propeller feathered. The delta re- 
search aircraft which the company has been 
using in conjunction with its v.t.o. and rocket 
research programme, demonstrated the 
highest rate of roll yet seen at Farnborough 
and probably well in excess of 200 deg. per 
second. 

One of the few other new aircraft at 
Farnborough was the Percival “* Jet Provost.” 
The interest of this machine lies not in 
its being a jet aircraft, but the fact that it is 
the first pure jet aircraft to be designed as a 
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basic trainer on which student pilots will 
commence their flying training. 

The principle of the high-powered basic 
trainer, having much in common with a 
good single-engined fighter of the last war, 
is now an accepted one. It is maintained 
that the apt pupil has no more difficulty in 
flying a comparatively complex and com- 
prehensively equipped trainer such as the 
Percival “ Provost,” than the simple, elemen- 
tary, light aeroplane stripped of all com- 
plications unessential to pure flying, such 
as the “Tiger Moth.” Moreover, the 
inherently inept pupil is more quickly shown 
up, valuable flying hours thereby not being 
wasted on a pupil who, in all probability, 
will not be capable of reaching operational 
standard. 

The possibility, however, of carrying out 
the complete syllabus not only on just two 
types, as is the current practice in the Royal 
Air Force, but also entirely on jet power, is 
an attractive one. Under a system whereby 
the pupil receives the first part of his training 
on piston-engined aircraft, he must, on 
transfer to jet aircraft, learn to react auto- 
matically to entirely different conditions and 
eradicate ideas which his previous instructor 
had gone to such pains to inculcate. The 
effects specifically associated with piston- 
engined aircraft as opposed to jet-powered 
aircraft, include propeller torque and drag 
(discing), immediate acceleration due to 
rapid power response, and artificial elevator 
and rudder response resulting from propeller 
slipstream. In spite of the greater fuel con- 
sumption of the jet engine, all-through 
training on jet aircraft is expected to be 
more economical . 

The jet “ Provost” is a low-wing mono- 
plane of all-metal construction powered by 
an Armstrong Siddeley “‘ Viper ASV.5 ”’ axial 
flow turbo-jet of 1750 Ib static thrust. It has 
been developed from the piston-engined 
** Provost’ and employs similar wings and a 
tail unit, suitably strengthened. Fuel tanks 
in each wing provide for a total of 171 gallons 
and wing-tip tanks each of 50 gallons capacity 
may be fitted. 

The tricycle undercarriage is retractable, 
and both this and the split trailing edge flaps 
are pneumatically operated, as also are the 
air brakes, situated on the wings. Full 
v.h.f. and T.B.A. radio equipment is carried 
and provision can be made for armament 
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Folland “‘ Midge” prototype lightweight fighter 





The Percival ‘‘ Jet Provost *’ basic trainer 


training, using two machine guns, and a 
variety of underwing missiles could be carried. 
In this role, a standard reflector type gun/ 
rocket sight is mounted in front of each 
pilot. With a maximum fuel load the 
machine, which is illustrated above, weighs 
6750 Ib and stalls at 71 knots (80 m.p.h.). 
It has a top speed of 281 knots at 20,000ft 
and a ceiling of 31,000ft. 


Crvit AIRCRAFT 


In the history of heavier than air flight the 
vicissitudes of triumph and disaster can 
hardly have toyed more cruelly with an air- 
craft than they have with the “ Comet.” It 
had been developed without untoward inci- 
dents and, launched without misgiving, had 
seemingly established itself in airline service 
as the finest and fastest aircraft in the world 
and had introduced a new era in trans- 
port. It had confounded those other power- 
ful authorities in aviation across the seas, 
who maintained that jet-powered civil air- 
craft flying at very" high speeds in the cold, 
rarefied and uncharted spaces where the 
“Comet” must go was not immediately 
feasible. Then, in grim succession, three 
“Comets” either blew up or broke up 
shortly after or before attaining cruising 
altitude, stricken by some violent circumstance 
which forbade the sending of a single radio 
message. 

Renewed discussion of the adverse relation- 
ships of temperatures, pressures and stresses 
and their cyclic variations as they affect 
either the metals of which the aircraft is 
made or the air around it began to cast an 
ominous shadow over the whole “ Comet ” 
project. Was it malfunctioning of gas tur- 


bines shrouded in the wing roots, explosive 
decompression, fatigue failure due, in the 
cyclically pressurised fuselage, to perhaps 
even lower air temperatures, or in the wing 
because of its engine mounting, 


higher 





The ‘‘Soar ”’ axial flow turbo-jet engine of 1810 lb thrust 
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thermal stresses than were expected ? Had 
these aircraft encountered violent clear air 
turbulence, had new methods of fabrication 
introduced on the “‘ Comet ” failed, or had 
the powered controls malfunctioned ? Was 
it any of these factors—there are less prob- 
able ones—and was there a common factor ? 

The most urgent if not the most exhaustive 
scientific investigation of a disaster ever 
undertaken now approaches its conclusion. 
It has been stated by the Minister of Supply 
that a satisfactory diagnosis has been estab- 
lished, the cure for which need not alter the 
basic design of the “‘ Comets ” and requiring 
only that certain parts of its structure be 
strengthened. Whether such modifications 
affect the whole “Comet” series and exactly to 
what extent the additional weight mvolved 
in strengthening the structure will influence 
the economics of “Comet” operation has 
not been revealed. It would not be proper, 
the company stated last week, for it, as an 
interested party, to comment on the subject 
before the Court of Enquiry opens next 
month. 

The prototype “* Comet III,” illustrated in 
our previous issue and a “ Comet II” were 
demonstrated each day in the flying pro- 
gramme. The “Comet II” has the Rolls- 
Royce “Avon RA9” engine of 7000 Ib 
static thrust and is slightly larger than the 
original marks. The “Comet III” is a 
much larger machine and with four “* Avon 
RAI16” engines of 10,000 1b thrust has twice the 
thrust of the Series I. It is the long-range, 
large capacity development of the “‘ Comet I” 
and “ Comet II,” intended to provide, from 
1957, an unrivalled standard of first-class 
express travel on the trunk routes of the 
world. It will not replace, but rather com- 
plement, the “ Comet II,” the type now near- 
ing the end of its flight trials ; these two ver- 
sions will, together, cover the needs of long- 
range and medium-range intercontinental 
express traffic, the “ Comet ITI” with up to 














‘_** Super} Sprite *’ rocket motor in jettisonable container 








fifty-eight first-class passengers (or seventy-six 
with tourist-class seating) on stages of up to 
about 2600 miles, and the “ Comet II” with 
forty-four passengers on stages of up to about 
2200 miles. 

Leading particulars of the ‘ Comet” 
series are as follows :— 


All Series . ANSfe 
Length : 

ee ON TA ig ic nds: sek can SON 

OE M8 Sig eke" ed ined cae hace ONE 

“Comet Il”... 1114ft 

ing ts : 

gO") Lammers «+» 36 passengers 

“ Comet IA and II’ +» 44 passengers 

“ Comet II "’ - 58-76 passengers 
All-up weight : 

= oat ” 105,000 Ib 

“Comet IA ”’ . 115,000 Ib 

“ Comet II’ .-» 120,000 Ib 

“ Comet III *’ . 150,000 Ib 
Stage lengths : 

“ Comet I and IA’ ... Up to 1,750 miles 

“ Comet II” Hea «-» Up to 2,200 miles 

“ Comet III’ . Up to 2,600 miles 
Capacity payload 

“ Comet I" - 12,000 Ib 

wo? | RR Sa ee TS 

“ Comet II ’’ hee nae Vikas (ees ge hk)? UO Ee 

“ Comet III ”’ (fifty-eight-seater) ... ... 16,800 Ib 

“ Comet III ’’ (seventy-six-seater) ... ... 19,500 Ib 


The first production Bristol “ Britannia” 
Mark 100 airliner was flown at Farnborouga. 
This mark has the Bristol “‘ Proteus 705” 
turbo-propeller engine which now has a 
double helical epicyclic reduction gear, 
shown in our illustration, in place of the 
original straight cut spur gears. This gear 
was originally designed for a later and slightly 
more powerful “ Proteus” engine, but due 
to the accident to the “ Britannia ”’ prototype 
its development was accelerated. The fir 
which developed in this aircraft is reported 
to have been due to failure of the original 
annulus gear. Improved maximum tempera- 
ture and speed governors are also believed 
to be incorporated. 

Deliveries of production aircraft to 
B.O.A.C. will commence, as planned, at 
the turn of the year. B.O.A.C. has ordered 
fifteen of this mark, which is powered by 
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Bristol ‘Proteus 705” turbo-propeller 
engines. ee 
The first of the longer-bodied “ Britannia ” 


Mark 300s, fitted with the more powerful 


Napier ‘‘ Oryx ”’ turbo-gas generator 


to fifty-nine seats, according to airline 
requirements, the present “* Viscount 700” 
series cruises at 303 m.p.h. Soon an uprated 
version of the “‘ Dart ” engine, the Mark 506, 


is rated at sea level at 4000 h.p., but could in 
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fact develop an output of nearly 8000 h.p. 
under this condition. 

The purpose of the engine, however, is to 
maintain a constant output of up to 4000 h.p. 
from sea level to the lower crusing altitudes 
of the aircraft. 

It is a twin spool engine based on the 
“Olympus” turbo-jet engine. The high- 
pressure compressor and the combustion 
chambers and high-pressure turbine can be 
considered as a gas generator for the low- 
pressure turbine. This is linked by a shaft 
to the low-pressure compressor, which super- 
charges the high-pressure compressor and 
also drives the reduction gear and propeller. 

An important aspect of the engine is that 
there is no mechanical coupling between the 


p to iB “Proteus 755,” is scheduled to fly next year, will add an extra 80 to 90 s.h.p. at cruise to 
with ME and ten of these aircraft have been ordered the 1400 s.h.p. in the present “ Dart.” This 
out Me by B.O.A.C. A _ long-range version, the will step up cruising speed to 320 m.p.h., 
Mark 300 LR, with 20 per cent additional .making the “‘ Viscount ” the fastest medium- 
et” HB tankage, is also being built, and B.O.A.C. range airliner in the world. At the same time, 
has ordered eight of these and has an option _ it will give it a faster rate of climb and lower 
on a further two, making a total of thirty-five specific fuel consumption. © 
aircraft altogether for B.O.A.C. A still more powerful version of the . 
The Mark 300 LR. has additional fuel ‘‘ Dart,” the Mark 510, with a_ take-off = 
carried internally in the wings. It is capable power of 1550 s.h.p., will make possible an 
of carrying the maximum payload of 30,000 Ib all-round raising of the “ Viscount’s ”’ weights, r 
: for a still air range of 4500 statute miles, or giving it greater efficiency, longer range up . 
a 16,000 Ib of payload with full tanks for a still to 2190 miles maximum, as against 1910 miles 


miles 


air range of 6100 statute miles. This machine 
will be the first aircraft able to operate the 
non-stop London-New York route on a 
scheduled all-the-year-round basis. 

Bristol is building up to a production rate 
of twenty-five “ Britannias”’ a year from 
Filton. In addition, Short Brothers and 
Harland, Ltd., is tooling up its Belfast 
factory for parallel production at a similar 
rate, 

These two production lines will thus achieve 


at present. These benefits will be incor- 
porated in a new version of the “* Viscount ” 
—the “* 700 D.” 

Production of “ Viscounts” at Vickers- 
Armstrongs’ Hurn factory is being stepped 
up from three a month to five a month shortly 
by extensions to the Hurn factory, which are 
nearing completion. Capacity will then be 
available to build the “‘ Viscount ”’ at a rate 
of eight a month. It is expected that this 
rate, as high a level of output as any airliner 











Double helical epicyclic gear for the ‘‘ Proteus ”’ 


high-pressure compressor/turbine system and 







ia” & a joint output of fifty “ Britannias” a year, in the world has ever reached, will be achieved the low-pressure compressor/turbine system. 
5. % which is expected to meet the delivery require- by the end of next year. After that it is They are connected only by the gas stream. 
5” & ments of international operators. planned that “Viscount” production in This makes it possible to operate the gas 
a The development of “ Britannias” can 1957 should exceed the 100-a-year mark. generator at its best efficiency while at the 
ar, H be traced from the table below. same time the propeller can be operated at 
the With over 40,000 hours of operational ENGINES its maximum efficiency. The fuel consump- 
cat J flying in service without untoward incident Reference was made last week to the Rolls- tion is expected to be better than 0-35 Ib/ 

tly § over many routes with B.E.A., Air Franceand Royce “Soar” turbo-jet, which, as illus- b.h.p./hr. : 
ue # Aer Lingus, the Vickers “‘ Viscount” with trated on page 396, was fitted on the wing tips The other new engine at the display was 
 & Rolls Royce “* Dart ” turbo-propeller engines of a Gloster “* Meteor,” two of them being able the Napier “ Oryx,” which is a gas generator 
ire J has now handsomely established this applica- to sustain the aircraft comfortably. The or helicopters using tip-driven rotors. It 
ed J} tion of the gas turbine in America also. “Soar” has the lowest specific weight and generates 750 gas h.p. with a specific con- 
al Orders placed by operators take the total the highest thrust per unit frontal area of any SUmption of 0-68 Ib/gas h.p./hr. It is shown 
f- B® number of “ Viscounts” on order to 153, turbo-jet made. It has, however, about the ©" this page and weighs 495 Ib, has a maxi- 
ed fF with an option on a further twenty. This highest fuel consumption, and although it is ™um diameter of 19-25in, and is 76in long. 
option is held by Capital Airlines of the not specified as being in the expendable — ur illustration, taken at the exhibition, 
to} U.S.A., which has placed a firm order for category, its applications are likely to be 0” Page 396, shows the de Havilland “ Super 
at IB forty. This is the largest single order ever those requiring only short periods of thrust Sprite,” a rocket take-off thrust augmenter 
ed [placed for a British airliner, the largest or where an auxiliary thrust agent is required. for military aircraft in a jettisonable unit 
by complete with container, dropping mech- 
Papsk hat ccna x - | a ag anism, parachute, and landing shock absorber. 
Mark | Power plant Passenger Cargo Max. fuel Length Payload Range ae The 3 Super Sprite j employs hydrogen 
accom. accom. accom. (ft-in) (Ib) (stat. ml.) speed peroxide as an oxidant with kerosene or 
| (cu. ft) _ | (imp. gall.) (m-p-hTAS) petrol. fuel injection. A solid catalyst 
ee ste vasyid ani be $278 340 eliminates the need for a separate liquid 
300 Bi: Proteus 755 ""(4,150| 65-101 829 6,800 124-3 18,000 5,180 350 catalyst as in the early “Sprite.” Empty 
20 | « Broteas755°°(4,150] 65-87 1,653 6,800 124-3 18/000 ratty 350 weight of the motor only is 600 lb, the com- 
300 LR | « Broteus755°"(4,150 65-101 829 8,300 124-3 16000 e100 350 plete pack weighing 1900 1b. The maximum 
250LR | « Fete 185 °*(4 tak eh heck Rigas hs 30,000 4.200 meee thrust is 4200 lb, and the total duration is 
e.h.p.) , ‘ e 36,500 3°740 : about forty seconds. Total impulse is 

TEs San aa oa + 120,000 Ib/sec. 


















commercial dollar order placed with a 
ritish company since the war—it is worth 
45,000,000 dollars—and it is also the first 
time a British airliner has been sold to the 
U.S. domestic market. 
‘ The “ Viscount” is fully pressurised for 
Over-the-weather ” flying at up to 25,000ft 
with a cabin altitude of 5000ft. With 
Passenger capacity ranging from forty 




















It is an axial-flow engine and apparently has 
an annular type combustion chamber. The 
unit appears to be largely shrouded by a 
stressed cylindrical nacelle. The production 
engine is rated at 18101b thrust, it weighs 
267 Ib and has a diameter of only 15-7Sin. 
Another engine announced just prior to the 
display is the Bristol “* BE25,” which in effect 
is a supercharged turbo-propeller engine. It 





A rubber bellows acts as the shock absorber, 
which isclosed in theslung position. On release 
the bellows, which have several feet of closure, 
fill with air. The walls of the bellows are so 
perforated that on impact with the ground 
progressive deceleration of the container 
without rebound is obtained by the flow 
resistance and compression of the air during 
discharge. 

(To be continued ) 
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10-Ton Capacity Holding Furnace* 


A PLANT for remelting cast iron swarf has 
been installed in the centrifugal casting foundry 
of Hepworth and Grandage, Ltd., of Bradford, 
Yorkshire. It will make possible substantial 
savings, for in the machining of high-duty iron 
cylinder liners and piston rings about two-thirds 
of the metal is removed, the scrap value of which 
is only one-fifth of that of pig iron. 

The plant comprises two “Efco” 2-ton 
induction furnaces, one acting as a standby, 
placed on either side of a 10-ton capacity receiver 
furnace. Metropolitan-Vickers § motor 
generator set supplies 650kW at 1300V to 1400V, 
1050 c/s to the furnace which is being used. 
A 2-ton charge of 85 per cent borings, 15 per cent 
solid scrap is melted in two and a half hours 
and tapped at 1500 deg. to 1550 deg. Cent. 
Both the furnaces and the receiver can be tilted 
hydraulically, the furnaces discharging into the 
receiver, which is held at 1400 deg. to 1450 deg. 
Cent. and in turn supplies the casting machines. 
The arrangement enables the furnaces to operate 
day and night, while casting takes place mainly 
in the daytime. 

The general construction of the receiver is 
shown in Fig. 1. The internal dimensions are 
4ft diameter by 6ft high, the 2ft lining consisting 
of 8in “ Rotaline ” siliceous ramming composi- 
tion, Sin acid h.f. furnace lining (silica base), 
4tin silica, 44in “Selfrac”’ high-temperature 
insulation, and (next to the steel casing) 2in 
diatomaceous insulation. The domed roof is 
of 9in sillimanite (“ Sillmax 50°’) with a loose 
vermiculite top filling. It is arranged so as to 
allow for expansion of the main lining, and con- 
tains the burner blocks, 








and the carborundum 2" Gas Manifold 

tube for the “ Ether” 3"Mr Manifold 
radiation pyrometer. ~~ a 
Apart from two launder pa I: ne 






holes through which the 
metal is introduced, and 
the water-cooled pouring 
spout, the receiver is 
totally enclosed. Inspec- 
tion is therefore difficult 
and repairs are imposs- 
ible without removing 
the roof. This tends to 
damage it and long and 
trouble-free life of the 
lining is therefore essen- 
tial. When the receiver 
stands idle over the 
week-end, the tempera- 
ture is never allowed to 
fall below 800 deg. Cent. 
The lining described is 
an improvement on 
earlier ones which had 





The worst erosion is at 
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Fig. 2—Holding furnace in pouring position 
which f 


Y, 











the launders and acid 


lining has been found r 
so successful in prevent- | 
ing erosion and metal =i ‘erates 


penetration, needing 374 dia. Gas Entry 
only occasional patch- 7 

ing, that it is intended [~ 

to run the whole of the | . N 
inner 13in with this | | 

lining. 





Stainless Steel Tube 






Sip Rear tenet 


CROSS SECTION OF FURNACE. 








The five tunnel burn- 
ers are arranged in a 
circle on the roof and 
are connected by flexible 
hoses to the ring-shaped 
air and gas headers 
(see Fig. 2). The headers, 
in turn, are fed through 
pipes fitted with swivel 
and expansion joints. 
The gas control consists 
of a gas-operated power switch, back-pressure 
valve, air-operated gasvalve, governor, low- 
pressure cut-off -valve with weep chest, dial 
pressure gauge, and proportioning valve. 

Two fans (one a _ standby) provide air 
at 40in w.g. through back-pressure valves to 
the proportioning valve from which both gas 


Glass = 
I dia. Air Entry 


aL 





* Reproduced from report No. 547/53 of the Industrial Gas 
Development Committee of the Gas , based on inform- 
ation supplied by the North-Eastern Gas Board. 








Company, 
hydraulic tilting gear ; 
Ltd., the refractories (apart from “ Selfrac ”’ 
by Allen and Son, Ltd.), and the North-Eastern 
Gas Board supplied the burners, gas and air sup- 
plies, temperature and safety controls. The burners 
are a specially modified form of the 434 tunnel 
burner, designed by the North-Eastern Gas 














CROSS SECTION OF TUNNEL BURNER. 


Fig. 1—Arrangement of the lining and roof construction of the 
receiver, and details of one of the tunnel burners 


Ltd., 





SECTION AA. 


and air are passed separately to the burners. 

In the design of this receiver Electric Furnace 
the casing and 
General Refractories, 


provided 


showing gas and air nozzles to the ring headers 
eed the burners 
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Board, and manufactured by Rycroft and Co, 
Ltd. Hepworth and Grandage, Ltd., built the 
refractory lining. 

The four-position control valve gives a 
maximum gas flow of 1800 cubic feet per hour, 
which allows the metal temperature to be held 
and even to be increased. During a period of 
six months, the tonnage handled by the receiver 
was 2068 tons, at an average gas consumption of 
2780 cubic feet per ton. The consumption was 
initially 2270 per ton, but increased later, chiefly 
owing to repairs which used gas for drying out. 





Automatic Colliery Tub Tippler 
Control 


A MECHANISM designed to make the operation 
of tippling fully automatic has been installed at 
the surface at the Babbington Colliery, Ander- 
hill, Nottingham. This mechanism was developed 
by Mr. H. Horrocks, the manager of the mine, 
and the ingoing and outgoing sides of the tippler 
to which it is fitted can be seen in the illustrations 
on page 399. 

At the ingoing side of the tippler the full tubs 
run up to chain feeders which are designed to 
engage with and support the tubs from their 
axles, the rails being discontinued along the 
sides of the feeder. Each full tub waiting to 
enter the feeder is held by a drop catch with its 
front axle suspended over the initial length of 
feeder chain. When this catch is released the 
axle drops on to the chain and the tub is carried 
forwards. As the tub is carried along the front 
axle depresses two arms. One of these arms 
actuates a star catch which frees a succeeding 
wagon to take up its position at the head of the 
feeder ; the other arm resets a drop catch ready 
for the next feeding cycle. 

The operation of the tippler is controlled by 
three sets of pneumatic valves. These valves 
are mounted on pillars at the ends of the tippler 
and are operated by roller-ended levers which 
engage the tub sides as they pass. One of these 
valves, which is set at the ingoing or full tub side 
of the tippler, operates the tippling mechanism. 
The two other valves, one at the outgoing end 
and the other at the entry of the tippler, are in 
line and actuate the control circuit so that 
operation of the tippler is prevented if either 1s 
closed when its arm is engaged by a tub body. 

In the sequence of operations the full tub 
entering the tippler depresses the arm of one in- 
line valve, whilst at the same time the emply 
tub leaving the opposite end of the tipple 
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depresses the arms of the operating valve and 
the empty side in-line valve simultaneously. 
The operating valve admits air to the tippling 
mechanism circuit, but the circuit is not com- 
pleted until the empty tub clears the arm of the 
inline valve. When the second in-line valve arm 

f back, and providing the ingoing side 
yalve is clear, compressed air is admitted to 

te the tippler. 

“ks the tippler rotates a projection on the end 
fing at the outgoing side resets the operating 





In-going side of tippler with chain feeder and 
in-line valve with lever arm projecting 


valve. A similar projection on the ingoing side 
of the tippler strikes the lever of the drop-catch 
release valve to allow the next full tub to engage 
with the feeder chain. The speed of the feeder 
chain movement is so timed that a full tub is 
carried forward ready to enter the tippler as it 
comes to rest. 

Mounted close to the tippler are green and red 
lights and a bell. These signals are operated by 





Out-going or empty tub side of tippler with in-line 
valve and tippler operating valve arms extended 


4 Winding engine signal canceller coupled to the 
belt which takes coal from the tippler to the 
Screens. If this belt stops, the red light is 
illuminated and the bell rings; the full-side 
attendant then stops the feeder and tippler motors 
by a pull-wire running the length of the tippler 
gantry. When the belt is started the light changes 
to green and the attendant restarts the motors. 
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75 c.c. two-stroke engine weighing 19 lb without flywheel, and developing 1-28 b.h.p. at 2500 r.p.m. 


Lightweight 75 c.c. Industrial Engine 


A 75 c.c., two-stroke industrial engine has been 
introduced by Vincent Engineers (Stevenage), 
Ltd., Stevenage, Herts. It is notable for the 
use of unusual fabrication and component 
design and because of the extensive use of light 
alloy has a weight of only 24 lb, which includes a 
5 lb flywheel. Advanced production methods 
have been introduced as precision machining 
has been adopted to a much greater extent than is 
common with this class of engine. 

The cylinder has a bore of 43mm and a stroke 
of 50mm, the compression ratio being 6: 1. 
It develops 1-28 h.p. at 2500 r.p.m. and 2-7 lb-ft 
torque at the same speed which is the normal 
operating speed, the 
piston speed being 850ft/ 


parts are easily accessible. 
engine completely it is only necessary to undo 


the engine’s cooling is adequate without any 
form of fan, but a very simple form of pressed 
steel fan is incorporated when the engine is 
required to run continuously at full throttle for 
many hours without any sign of overheating. 
The engine requires only one part of oil to forty- 
two parts of petrol, i.e. two-fifths to one-half 
of the proportion of petrol usually used in small 
two-stroke engines. 

With a view to providing ready servicing all 
To dismantle the 


fifteen nuts and screws, and these include removal 
of the cylinder head, connecting rod, main 


shaft, flywheels, carburettor, inlet stub, petrol 


tank and exhaust system, and also the dismant- 





min. The light alloy lor 
barrel and _ crankcase 
is an integral casting 
made by the multiple 





shell moulding  tech- 
nique. This unit, the 
ignition housing and 
the head are deeply 
finned. All gas ports on 
the cylinder liner are 
precision machined and 
all rotating and _ re- 
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ciprocating parts are 
machined all over with 
the exception of the die 
cast interior of the 
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piston. 

The connecting-rod is 
a flat stamping, using a 
close packed ball bear- ol 








S 





| 


tT 
Specific Fuel Consumption | 





Se ai 2 


i | " 














ing at the big end. 0 
To ensure ease of 
starting from cold or 
from hot a special rotat- 
ing-magnet magneto has 
been incorporated in the design of the engine and 
actually operates off the main shaft, consequently 
requiring no additional bearings. The coils 
with their windings are consequently stationary, 
thereby ensuring great reliability over long periods 
and eliminating completely all pick-up brushes 
and slip rings. The magneto has proved 
capable of producing an intense spark at 
very low speed, which together with a very 
simple carburettor ensure good starting under 
all conditions. Because of the insistence on 
precision and balance the engine is said to run 
very smoothly and the tendency normal in two- 
stroke engines of constant misfiring at low loads 
has been largely eliminated. 
For all normal uses on vehicles, even those 
travelling at quite low speeds, like lawn mowers, 


1,000 


2,000 3,000 4,000 5,000 


p.m. 


Characteristics of 75 c.c. two-stroke engine 


ling of the magneto with the exception that the 
laminations to the coil, condenser and contact 
breaker will remain attached to the inner bearing 
housing of the engine. The manufacturers 
announced that they will be in full production in 
January of next year, but in the meantime are 
in a position to supply assembly drawings and 
test engines to interested manufacturers. 





LAUNCH OF CUNARD LineR.—It is announced by the 
Cunard Steam Ship Company, Ltd., that the second of 
the three 22,000-ton liners ordered for the company’s 
Canadian service is to be named “‘ Ivernia’’ and will be 
launched on December 14th by Mrs. C. D. Howe, the 
wife of the Canadian Minister of Trade and Commerce 
and of Defence Production. 
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Tool Torque Limiting Attachment 
for Machine Tools 


AN attachment for drilling machines, turret 
lathes and boring machines, now being made 
by Clydeside Machine Tool Company, Ltd., 
Myreside Street, Carntyne, Glasgow, is designed 
to permit the quick and easy interchange of 
drills; reamers, taps and recessing tools, at a 
single machine station. This attachment incor- 
porates a preset torque limiting means which 
prevents breakage of tools such as taps when 
threading blind holes. 

The general construction of the attachment 
can be seen in the drawing below, in which one 
side shows the arrangement for drilling and the 
other for tapping operations. The attachment 
itself consists of a body fitted with a taper or 
other shank to suit the machine on which it is 
to be used. The body is bored to take special 
adaptor collets for the tools being used, and by 
the interchange of these adaptors with their 
respective tools a series of operations, such as 
centring, drilling and reaming or tapping, &c., 
can be carried out at one station without need 
for resetting a machine or the workpiece. 

The body of the tool has six slots milled in it 
to accommodate what might be termed clutch 
driving members. Each of these members 
consists of a steel key piece A, which is a sliding 
fit in the slot and has attached to its rear face a 
solid rubber block B. The members are retained 
in their slots and pressed inwards by the com- 
pression of the rubber backing by an annular 
sleeve C. This sleeve has shallow grooves 
milled down its inner face to correspond with 
the rubber blocks. It can be turned by hand to 
register the higher areas between the grooves 
behind the blocks to impart a greater measure 
of load by further compression of the rubber. 
At their inner ends, where they project into the 
bore of the body, the sides of the key pieces 
are tapered as shown. 

At the nose end of the body of the attachment 
is a-series of balls carried in slots and backed 
by an annular locking ring D. This ring slides 
on the body and when it is in the lower position 
shown in the drawing it holds the balls inwards 
so that they project into the main bore. When 
the ring is slid up, the balls are freed to move 
back clear of the bore and into a groove machined 
in the ring. 

The tools, such as drills or taps, are mounted 
in the adaptor collets E or F, which can be 
bored for taper shank or other drills, or for taps 
which are fastened by means of a grub screw. 
Each adaptor is a close sliding fit in the body, 
where it is located by two long bearings G and H. 
The ring of balls in the nose of the body holds 
the adaptor by registering closely in a groove 
machined round the circumference when the 
locking ring D is in the lower position. When 
this ring is raised to free the balls an adaptor 
can quickly and easily be removed or inserted. 
The upper end of the adaptor has six longi- 
tudinal grooves with sloping sides machined 
along its length and these grooves correspond 
with the key pieces of the clutch. 

When the attachment is in use the drive is 
transmitted from the body to the adaptor by 
the steel clutch members which register in the 
grooves. The amount of torque transmitted 
is determined by the position of the sleeve C 
in respect to the rubber blocks. When the 
grooves in the sleeve are behind the rubber 
blocks the driving torque is low, and when the 
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sleeve is turned to place its raised parts behind 
the blocks a higher torque is available. When 
the predetermined torque is exceeded, such as 
when a tool breaks or a tap bottoms in a blind 
hole, the clutch members compress the rubber 
blocks as they ride up the inclined faces of the 
adaptor grooves until eventually they disengage 
the drive, and the body rotates leaving the 
adaptor and its tool stationary. 





Combined Oxygen and Temperature 
Recorder 


FOLLOWING the introduction of its para- 
magnetic oxygen recorder, George Kent, Ltd., 
Luton, Bedfordshire, has designed a combined 
oxygen and temperature recorder as an addition 
to its standard range of ‘“ Multelec”’ 
instruments. 

As can be seen from the illustration, the oxygen 
record is on the left half of the chart, the tempera- 
ture on the right. The maximum range of oxygen 
content that can be accommodated is 0 to 15 per 
cent ; temperatures in the standard range 0 deg. 
to 750 deg. Fah. are measured by a three-wire 
resistance thermometer. Change-over of the 
recorder from one system to the other is auto- 
matic. 

The main application of the instrument is to 
flue gas analysis where oxygen content is a better 
indication of excess air than the carbon dioxide, 





ition of records on chart 


Two point oxygen and temperature recorder 
disposi 


showing 


which can vary according to the composition of 
the fuel. 

The oxygen analyser is based on the para- 
magnetic behaviour of oxygen in contrast with 
other gases in the mixture which are diamagnetic. 
If the ends of a carefully levelled tube are exposed 
to the mixture under test, and the tube is heated 
by two adjacent windings which form two 
adjacent arms of a balanced Wheatstone 
bridge, the galvanometer will read zero. The 
difference in temperature causes a difference 
in the magnetic susceptibility of the oxygen 
inside and outside the tube, so that if now 
one half of the tube is placed into a strong 
magnetic field currents are set up (‘* magnetic 
wind ”’), which will cool the heater winding on 
that half and thus throw the bridge out of 
balance. The galvanometer deflection is detected 
by a mechanical relay which is sensitive to dis- 
placements of 0:00lin. The relay adjusts a 
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slide wire and thereby rebalances the bridge, af 
the same time moving the indicator and pring 
point of the recorder. It is stated that the instr). 
ment can be calibrated in terms of the amount of 
oxygen present to within +1 per cent of the 
reading. 


Shallow Ironclad Switchboard 


THE accompanying illustration shows a shallow 
ironclad switchboard, which was recently instalje4 
in the North London premises of Glanfield 
Lawrence (London), Ltd., automobile engineer; 
by the London Electricity Board. It was specially 
designed and built by The General Electric Com. 
pany, Ltd., to suit the limited space available, and 
it measures Sft 9in wide by 7ft high by Ift 64in 
deep overall. It is used to control all the power 
appliances in the Glanfield Lawrence workshops 
and the lighting load in the company’s show. 
rooms and office block. 

The switchboard consists of an assembly of 
G.E.C. standard ““ MW ” switch fuses mounted 
on 12 s.w.g. steel panels which are spot welded 
to an angle iron framework. The rest of the 
frame is covered with removable steel panels 








which give access to the interior. The resulting 
control panel is more compact than the con- 
ventional medium-sized industrial switchboard 
consisting of ironclad switchgear mounted above 
and below a central ironclad busbar chamber 
and bolted to an angle iron framework. 

Inside the cubicle and underneath the central 
removable front panels there are two sets of four 
100A copper busbars with porcelain insulators, 
one set for lighting and the other for power. 
Near the base two terminal strips are fitted for 
the main incoming v.i.r. cables, each strip being 
protected by a removable steel panel. At the 
top of the cubicle two further removable steel 
panels give access to a terminal strip for the out- 
going terminals. Removable steel panels are 
also fitted at the rear of the cubicle so that the 
whole unit can be installed away from the wall, 
making it accessible from the back. Similar 
cubicles can be fitted at either end if any future 
extension is contemplated. G.E.C. high-ruptur- 
ing capacity fuse links are fitted throughout, 
giving each unit a making or breaking capacity 
of 35MVA at 440V. A complete set of spare 
h.r.c. fuse links is also fitted inside the cover of 
each switch fuse. 
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Central Radio Propagation 
Laboratory of the N.B.S. 


( By Our American Editor ) 


The Central Radio Propagation Laboratory of the National Bureau of Standards 

at Boulder, Colorado, was officially dedicated on September \\th. It has been 

established to become the central American agency for collecting radio propagation 

data and is conducting a broad programme of research aimed at the development 

of improved communications systems, more accurate engineering standards and 

more reliable wireless wave propagation forecasts for use by governmental, indus- 
trial and scientific bodies. 


HE increased utilisation of the space available 
Te the radio spectrum by almost every phase 
of industry, commerce, science, and the armed 
Forces has been the determining factor in 
formulating the present programme of the Central 
Radio Propagation Laboratory (C.R.P.L.) of 
the National Bureau of Standards at Boulder, 
Colorado. As the central agency for collecting 
radio propagation data in the United States, 
the C.R.P.L. in turn analyses and disseminates 
information which is of value in global aviation, 
all-weather shipping and harbour control, and 
world-wide wireless communications. The studies 
by the laboratory of frequency allocation and 
interference affect the establishment and opera- 
tion of American a.m., f.m. and _ television 
broadcasting stations. The data developed 
in the field of u.h.f. wave propagation and the 
development of improved microwave methods 
are important to the U.S. Weather Bureau and 
military aerologists for use in upper-air tem- 
perature, humidity and wind measurements. 


EARLY RESEARCH ACTIVITIES 


Radio propagation studies were begun at the 
Bureau in 1909 with the measurement of Lf. 
radiations. These early studies were extended 
to include higher frequencies following the 
basic demonstrations of ionospheric reflection 
of wireless waves in 1926. In the subsequent 
decade, the N.B.S. increased the scope and 
amount of its ionospheric measurements and 
developed techniques which were incorporated 
later in military radar and telecommunications 
apparatus. However, the full benefits of the 
value of the systematic collection of radio 
propagation data were not obtained until the 
Combined Chiefs of Staff of the U.S. Armed 
Forces established the ‘‘Inter-Service Radio 
Propagation Laboratory ”’ at the Bureau in the 
spring of 1942. 

During the last war, the Inter-Service Labora- 
tory rendered continuous service to the military. 
A direction-finder study, which was begun under 
the auspices of the National Defence Research 
Committee, was taken over by the laboratory. 
Large quantities of ionospheric and other radio 
propagation data were accumulated from all 
over the world. With the development of radar, 
the need was further increased for propagation 
information at ultra-high frequencies and at the 
microwave frequencies. Many groups from the 
U.S. Army, Navy. and Air Force were trained 
in the use of radio propagation information and 
techniques, and continuous liaison was main- 
tained with the military concerning its com- 
munications operations. During the war, staff 
members from the British and Canadian Navies 


; and the R.A.F, were assigned to the laboratory 


and American liaison officers were assigned for 
duty with similar organisations in the United 
Kingdom, Australia, New Zealand and Canada. 
The service performed by propagation labor- 
atories during the war not only, increased the 


dependability of wireless, but also showed that , 


still greater improvements in wireless equip- 
ment and communications could be attained 
through continued research. «This experience 
showed that propagation information and 
research were vital to the effective use of wireless 
communication, direction finding, radar, radio 
navigation, or any devices employing wireless 
waves. 

At the end of the war, a survey of the future 
work needed by the American Armed Forces, 
the U.S. Federal Communications Commission 
and non-Government interests led“to the con- 


clusion that the whole field of basic propagation 
research should be centralised. Although the 
need for co-ordination was apparent, the mag- 
nitude of the task was too complex to achieve 
success in one organisational step. Accordingly, 
on May 1, 1946, the Central Radio Propagation 
Laboratory was established as one of the tech- 
nical divisions of the National Bureau of 
Standards at Washington, D.C. Besides its 
functions in the field of radio propagation, 
the new laboratory assumed the duties of the 
N.B.S. Radio Section. These duties included the 
maintenance and development of radio standards, 
the operation of the broadcasting station 
“WWYV,” which transmits standard radio 
frequencies, time signals, audio signals, and 
radio propagation information, and the incipient 
standards work on high frequencies, radio 
counter-measures and radiosondes. Thus, the 
programme of the new Central Radio Propaga- 
tion Laboratory was designed to include all 
aspects of radio propagation research and 
investigation and many related activities. The 
information obtained from the studies of wireless 
wave propagation is analysed and disseminated 
by the C.R.P.L. to all interested users of wireless 
communications. The material is also employed 
in preparing predictions of radiowave propaga- 
tion conditions three months, two weeks or even 
six hours in advance. As part of the operation 
of the medium-wave broadcasting stations 
“WWV” and “ WWVH,” the laboratory 
dispenses radio disturbance warnings to users of 
communications circuits over the North Atlantic 
and North Pacific areas. Furthermore, the 
laboratory has custody of the national primary 
standards of all the electrical quantities which 
are used at frequencies between 10 kc/s and 
100,000 Mc/s, and it performs calibrations in 
terms of these standards. 
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The value of the laboratory became par- 
ticularly apparent during the latter part of 1950, 
after the outbreak of hostilities in Korea, when 
its activities were again directed toward the needs 
of national defence and the requirements of the 
military. Its prediction services were used for 
determining the operating frequencies for both 
strategic and tactical operations in all parts of 
the world. Both long-distance and point-to- 
peint communications utilised the detailed pre- 
dictions prepared by the laboratory. The 
laboratory assisted in the preparation of tables 
of frequencies for communications between 
fleets and naval bases, flight charts for aircraft 
communications, tables and nomograms for 
frequency allocations, and detailed short-term 
predictions for use in specific areas. Warnings 
of sudden radio disturbances or ionospheric 
storms which could interfere with radio com- 
munications were sent to the Armed Services, 
with instructions as to what action should be 
taken to maintain communications. Ionosphere 
recorders were installed at field and advance base 
propagation stations to obtain local informa- 
tion. An analysis and the testing of navigation 
and direction-finding systems were found neces- 
sary to ensure the success of naval operations, 
aircraft missions and interception and intelligence 
work. 

The current activities of the laboratory are 
divided along research lines according to the 
manner in which radio energy is propagated. 
The responsibility for pursuing the programme 
is assigned to three individual laboratories and 
a service section. The Ionosphere Research 
Laboratory investigates the physical phenomena 
affecting the ionosphere and radio propagation 
in and through the ionosphere. The Systems 
Research Laboratory is concerned withthe charac- 
teristics of radio systems depending on pro- 
pagation in the troposphere. The Measurements 
Standards Laboratory performs research and 
develops standards and methods of measurement 
for all electrical quantities used at radio fre- 
quencies. Finally, the Propagation Prediction 
Services correlate the widespread observations 
made by the C.R.P.L. and other laboratories, 
both foreign and domestic, and prepare propaga- 
tion predictions for users of the radio spectrum. 


IONOSPHERE RESEARCH LABORATORY 


The work of the Ionosphere Research Labora- 
tory is based on primary research in the physical 
laws governing radio propagation. Studies of 
electro-magnetic wave propagation theory are 
required to ascertain and apply the physical 
laws which form the framework for the practical 





Fig. 1—Aerial view of the{Central Radio Pro; 
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operating techniques employed. The studies 
also provide a basis for the extrapolation of 
existing theories to new situations without the 
costly reproduction of field experiments. Closely 
related also are the theoretical investigations of 
the mechanism of radio-frequency emission from 
the sun and, in particular, of solar noise bursts. 
On the experimental side, a 50ft array of radio- 
meters is being constructed near Boulder, and 
two other radio telescopes are being used to 
measure solar emissions in the 160 and 480 Mc/s 
frequency regions. The programme relating to 
upper atmosphere physics includes aninvestigation 
of the complex motions which this region under- 
goes as a result of the gravitational tidal forces 
exerted by the sun and the moon. For instance, 
experiments using radio reflections from the 
ionosphere have shown that winds in the upper 
atmosphere have periodic variations and travel 
at speeds up to 300 miles per hour. It is felt 
that a thorough knowledge and understanding 
of the nature and cause of ionisation in the upper 
atmosphere is vitally important to the operation 
of the prediction service. Characteristics of the 
ionospheric layers are being determined at many 
radio sounding stations throughout the world. 
Some of these stations are operated by the 
N.B.S., others form a network of co-operating 
observatories which exchange information at 
regular intervals. The field stations maintained 
by the Bureau are situated at Anchorage and 
Point Barrow, Alaska; Ft. Belvoir, Virginia, 
Narsarssuak, Greenland; Ramey Air Force 
Base, Puerto Rico; Ft. Randolph, Panama 
Canal Zone ; Guam ; and Maui, Territory of 
Hawaii. 

The propagation data received by the C.R.P.L. 
from a selected group of such radio sounding 
stations, together with information from co- 
operating solar and magnetic observatories, are 
the basis for the forecasts of ionospheric radio 
propagation disturbances. General forecasts, 
a few weeks and days in advance, are prepared 
from the twenty-seven-day recurrence tendency 
of ionospheric disturbances and from the applica- 
tion of solar-terrestrial relationships. More 
specific forecasts are made a few hours in 
advance from studies of variations in the earth’s 
magnetic field and from trends in ionospheric 
and radio propagation observations over a 
broad area. Advance forecasts are furnished 
directly to representatives of civilian and military 
government communication agencies, com- 
mercial enterprises, technical laboratories, and 
individuals. Short-term forecasts made every 
six, eight or twenty-four hours are furnished 
to representatives of certain agencies and have a 
wide distribution by means of broadcast and 
teletype. Short-term forecasts for communica- 
tion circuits across the North Atlantic are pre- 
pared every six hours in the N.B.S. forecasting 
centre at Ft. Belvoir and are broadcast twice 
each hour by radio station “‘WWV.” Similar 
forecasts for paths across the North Pacific 
are prepared in the Anchorage forecasting 
centre and are broadcast by radio station 


In addition to studies of the ionosphere directly 
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Fig. 2—Exterior of N.B.S. broadcasting station ‘‘ WWV ”’ at Beltsville, Maryland 


related to the transmission of intelligence, the 
C.R.P.L. conducts an extensive research pro- 
gramme aimed at discovering how the upper 
atmosphere may be useful even during critical 
disturbance periods. A multi-frequency iono- 
sphere recorder sweeping from 1 to 25 Mc/s 
in as little as fifteen seconds was developed for 
routine observations at all field stations. In 
addition, ‘the laboratory developed a multi- 
frequency recorder covering the low and very- 
low-frequency ranges, from 50 kc/s to 1-15 Mc/s. 
It is hoped that through a study of the funda- 
mental properties and basic laws governing the 
practical usage of low frequencies. an under- 
standing will be obtained which will permit a 
more accurate prediction of the behaviour of 
transmitted radio energy. Instruments have 
recently been completed to measure precisely 
the velocity of propagation of radio waves 
over the earth at frequencies between 100 and 
200 Mc/s. Measurements will be made of the 
effects of atmospheric conditions and the effects 
of reflection from terrain features on the velocity. 
The measurements are expected to yield useful 
information on the ultimate accuracy and 
reliability of certain radio navigation systems. 
Included in the prediction and forecasting 
services of the C.R.P.L. are recommendations of 
the maximum usable frequencies that may be 
employed during any transmission period. 
Studies are being continually conducted over 
long-distance paths to observe effects such as 
the scattering of radio waves of certain frequencies 
by the ionosphere or the ground. A controlled 
radio path has been established between Sterling, 
Virginia, and Boulder, Colorado, covering a 
distance of 1500 miles, and, as an experiment, 
a circuit was established between Sterling, 
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Fig.” 3—Interior of N.B.S. broadcasting station ‘‘ WWV,” with six transmitters operating 
at frequencies of 2-5, 5, 10; 15, 20, and. 25 Mc/s 
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Virginia, and Cedar Rapids, Iowa, USING the 
moon to reflect the signal. Still other gia 
are being performed in the Arctic regions to find 
why and how communication on certaip 
quencies is affected by the highly active 

The laboratory is also developing new and 
improved aerial systems for propagation invest. 
tions. ‘A model aerial range at Boulder ig poy 
being used to investigate aerial designs jp , 
model ratio of 60 to 1. 

The ever-increasing use of wireless wayes for 
both civilian and military purposes and the 
corresponding demands for useful {requencie; 
make the problem of frequency allocation More 
and more acute. The present trend in 
is to utilise higher and higher frequencies 
extending into the microwave region as far a. 
practicable. In this region, perhaps the chie 
factor limiting the prediction of propagation 
conditions is atmospheric absorption. In order 
to obtain data on this phenomenon, large cavity 
resonators 100cm in diameter have been ¢op. 
structed. With this apparatus it is possible to 
study molecular structure through microwaye 
spectra, ionic absorption, and the absorption 
of atmospheric constituents under  yarioys 
meteorological conditions. 

SysTeEMS RESEARCH LABORATORY 


All the systems research activities of the 
C.R.P.L. were transferred to Boulder, Colorado, 
in 1951. Here the rolling plains extending 
hundreds of miles eastward from the mountain 
regions are now being utilised in many phases 
of radio propagation research. The mountains, 
too, are being put to use: several transmitters 
are situated on Cheyenne Mountain, near 
Colorado Springs, which affords an almost 
perpendicular drop of more than 2000ft to the 
floor of the plains. The programme of this 
laboratory is divided between frequency utilisa- 
tion research and investigations of tropospheric 
propagation phenomena. 

Frequency utilisation research is concerned 
with obtaining information to assist in the 
allocating, regulating and advisory activities 
of such agencies as the U.S. Federal Communica- 
tions Commission, the International Radio 
Consultative Committee, the American Armed 
Forces, and various other governmental and 
private organisations employing wireless methods 
of communication, navigation and control. Ey 
periments have been conducted in which mobik 
recording units have travelled over areas serviced 
in common by several television and f.m. broad- 
casting stations to determine the amount of 
interference offered by each station. Other 
mobile: stations have been placed on top of the 
14,110ft high Pike’s Peak Mountain to determin 
the effects of aerial heights on radio’ wave pro- 
pagation. The accumulation of such noise data 
on terrestrial and extra-terrestrial noise from al 
parts of the world is expected to assist in th 
prediction of noise levels in relation to ge 
graphical location, season, time of day, frequenc 
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and phase of the sunspot cycle. A suitable 
receiver-recorder has now been developed with 
such necessary special properties as. narrow 
band-width, good noise figure, high stability 
and multi-channel recording facilities. 

The several kinds of modulation now available 
for the transmission of intelligence are also 
studied by the C.R.P.L. because of their effect 
on both the allocation and the utilisation of 
frequencies. This programme includes a deter- 
mination of information-bearing capabilities, 
minimum band-width requirements, and minimum 
satisfactory signal-to-noise and signal-to-inter- 
ference ratios for various systems, as well as the 
eflects of choice of frequencies and fading of 


signals. 

Stes of the effect of irregular and inhomo- 
geneous terrain were originated to provide basic 
information and theories for application to 
system studies, and, in general, to promote 
further understanding of the physical concept 
of electro-magnetic wave propagation in the 
presence of such terrain. Mobile field-strength 
measurements are being made over various 
kinds of terrain at frequencies up to 500 Mc/s. 
The experiments are conducted with single 
or double transmitters employing aerials up to 
30ft in length. Conventional house trailers 
have been modified to carry the electronic 
transmitting and recording equipment relatively 
shock-free over rough terrain (Fig. 6). Ex- 
periments dealing with the refraction and 
tropospheric reflection of wireless waves over 
mountain obstacles have led to a new concept 
concerning the installation in mountainous 
tegions of television and f.m. broadcasting 
stations. Besides the sun and terrain, the 
troposphere has also been found to have a 
profound influence on radio propagation, par- 
ticularly at frequencies above 50 Mc/s. This 
influence is most striking at distances beyond 
the line of “ radio sight,” where the cause of 





Fig. 4—Three-cavity klystron transmitter operated by N.B.S. on 
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abnormally high observed field strength levels 
and of seasonal and daily variations are not 
well understood. Experiments have shown the 
presence of reliable signals more than 500 miles 
from the transmitter, whereas previous theories 
had predicted a maximum range only some- 
what greater than the radio horizon at the 
frequencies employed. 

Several transmitters are installed on Cheyenne 
Mountain (Fig. 4) and on Pike’s Peak as 
part of a research programme to obtain field- 
strength data under various air-to-air, air-to- 
ground, and ground-to-ground radio transmitting 
conditions. By making measurements at fre- 
quencies between 100 and 1600 Mc/s, data are 
obtained which permit a correlation with the 
relatively large amount of existing f.m. and 
television propagation data. This information 
has disclosed certain radio-wave characteristics 
that existing theories have not predicted. 

In order to study the meteorological conditions 
associated with the observed results from the 
Cheyenne Mountain tropospheric propagation 
research, a 500ft tower has been installed along 
the transmission path near Haswell, Colorado. 
Special meteorological instruments and micro- 
wave refractometers developed by the Bureau 
are employed on the tower to study the variations 
in refractive index of the lower portion of the 
atmosphere.’ These variations have been found 
to have an important influence on the strength 
and fading characteristics of v.h.f. and u.h.f. 
radio signals received at great distances. During 
recent years, several American Government 
agencies have arranged this information into a 
form suitable for the efficient allocation of 
frequencies in the radio spectrum ranging around 
50 Mc/s. The U.S. Radio Technical Committee 
for Aeronautics, for instance, has requested the 
C.R.P.L. to supply information which will 
lead to the allocation of frequencies for air-ground 
communications and navigational facilities. 


em 


Fig. 6—Mobile recording unit used to measure the field strength of wireless signals 


Fig. 5—Three large ‘‘ Wurtsburg 
station on Gun Barrel Hill in Colorado 










”* aerials at the N.B.S. field 


A programme is in operation to supply basic 
radio propagation data for the frequency range 
of 30 to 6000 Mc/s in a form adaptable for use 
in operational analysis of different communica- 
tions systems. The U.S. Department of Defence 
has assisted the laboratory in obtaining a large 
amount of radio transmission loss data extending 
over almost the entire United States. The analysis 
and interpretation of these data must take into 
consideration the seasonal and daily variations 
occurring in the different regions of the world. 
The information will also be related to such 
factors as aerial heights, terrain effects, meteor- 
ological and climatological conditions, and aerial 
directivity effects. 


MEASUREMENT STANDARDS LABORATORY 


The Central Radio Propagation Laboratory 
is responsible for the maintenance and the 
development of electrical standards and standards 
of measurement in the frequency range between 
30 kc/s and 100,000 Mc/s. The N.B.S. standard 
of frequency is composed of a series of quartz 
crystal oscillators, each of which vibrates at an 
extremely constant rate of 100 kc/s. The refer- 
ence vibrations are electrically multiplied and 
divided to produce a whole series of standard 
frequency signals ranging from a few cycles up 
to 100,000 Mc/s. This range makes it possible 
to conduct precise research and development 
work in radio-frequency standards. These 
standards are incorporated into the measurement 
of quantities such as dielectric constant and 
power factor, impedance, power, field strength, 
attenuation, voltage, magnetic permeability and 
current. In addition to the “laboratory” 
standards, the C.R.P.L. broadcasts six standard 
carrier frequencies (2-5, 5, 10, 15, 20 and 25 
Mc/s) from station ““WWV” and three fre- 
quencies (5, 10 and 15 Mc/s) from station 
““WWVH ” which are utilised by organisations 
depending on precise frequency measurement or 
control. The need for standards of electrical 
quantities applicable to the expanding field of 
electronics had been recognised for some time, 
but the establishment of suitable standards has 
been complicated by the rapid developments 
in the field and the continuous extension of the 
useful frequency range. Even low-frequency 
standards have not yet reached the perfection 
generally desired, and standards at all frequencies 
are continuously being improved. 

Standard methods of measuring dielectric 
constant and power factor of solids, liquids and 
gases have been established by the laboratory 
over a wide range of radio frequencies. The 
expanded development of microwave equipment 
during the last war has been responsible for an 
added emphasis on the study of dielectric and 
magnetic properties of materials at the micro- 
wave frequencies. A programme for the improve- 
ment of dielectric measurements has led to the 
development of refractometers for observing 
the refractive index of the atmosphere and has 
contributed to the study of the propagation of 
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microwaves. Related studies have included 
investigations of transmission line characteristics, 
gas measurement, inductors and other com- 
ponents. 

In the frequency range between 30 Mc/s and 
300 Mc/s, standards are being developed for a 
variety of impedances, including single com- 
ponents, lumped constant and distributed con- 
stant networks, and linear and non-linear, bal- 
anced and unbalanced, unilateral and bilateral, 
active and passive devices. Impedance standards 
of all magnitudes at present used are being 
developed. In the 300 Mc/s to 30,000 Mc/s range, 
studies are being made on a waveguide-dis- 
continuity absolute standard of impedance and 
reliable sliding loads for use as secondary 
standards. Standard techniques are now avail- 
able for measuring power between 10 kc/s and 
300 Mc/s and within the power range between a 
microwatt and a megawatt depending on fre- 
quency and waveform. The measuring equip- 
ment now existing is capable of handling mostly 
continuous wave power. The equipment will 
eventually also handle pulsed, modulated and 
pulse-modulated power, dissipated or monitored 
by measuring devices under matched conditions 
to obtain optimum efficiency, or when fed into 
any conceivable impedance. Throughout the 
frequency range, investigations are in progress 
on absolute and independent methods of power 
measurements using devices such as bolometers, 
thermistors and calorimeters for cross checking 
absolute accuracy. A new micro-calorimeter 
has been developed for low-power levels, and 
work is continuing on the development of a high- 
power water calorimeter. 

The lack of authentic comparative information 
on the characteristics of powdered iron and 
other magnetic materials was responsible for a 
research programme aimed at the development 
of instruments and methods to measure accurately 
permeability and loss factor. The resulting 
instrument is known as an r.f. permeameter 
and serves as a secondary standard. It is now 
possible to establish specifications for powdered 
iron based on the accurate results of N.B.S. 
instruments and standards. 

Standard frequency broadcasts were begun 
by the National Bureau of Standards in 1923 on 
announced schedules. The usefulness of the 
broadcasts has been continuously extended, 
and the service has been improved in accuracy, 
reliability and availability in the United States 
and throughout nearly all the rest of the world. 
Accurate time signals, time intervals, audio 
frequencies, radio frequencies and time announce- 
ments in voice and code are now continuously 


Fig. 7—The N.B.S. adjustable microwave frequency standard 
used for calibration purposes 
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available on the six frequencies of station 
‘“ WWV ” and on the three frequencies of station 
‘““WWVH.” They are relied on by many com- 
mercial, scientific and governmental agencies, 
as well as the American Armed Forces. In 
addition to the normal maintenance activities 
associated with the stations, a continuing 
improvement programme is in progress, includ- 
ing, for instance, the installation of single- 
sideband transmitters at ““WWV” to reduce 
the width of the frequency spectrum now used. 
Another part of this work is taking place on 
Gun Barrel Hill, near Boulder (Fig. 5), where 
there has been completed the installation of a 
laboratory to monitor continuously the radio 
carrier and modulation frequencies and field 
strength from stations ‘“*‘ WWV ” and “ WWVH.” 
The results of this work should prove to be 
useful in predicting frequency errors to be 
expected in the carrier and sidebands for different 
communication paths, time and _ carrier 
frequencies. 

The limitations of the present standard of 
time, the mean solar day, have led to a search 
for new methods to determine time and fre- 
quency. The original N.B.S. atomic clock 
utilised the absorption characteristics of ammonia 
to provide a control element in a servo-loop 
containing a precision oscillator. The success 
of this initial experiment has led to the further 
development of atomic clocks utilising cesium 
atoms. The latest N.B.S. cesium beam clock 
(Fig. 8) now under development is expected to 
attain an accuracy of | part in 10,000,000,000. 


PROPAGATION PREDICTION SERVICES 


The radio-frequency predictions now being 
issued by the C.R.P.L. are essentially in the 
form developed for the armed Services during 
the last war. However, much progress has been 
made in reducing many of the errors, including 
those caused by the lack of accuracy in available 
methods of predicting solar activity, by insuffi- 
cient world-wide distribution of ionosphere 
observations, and by day-to-day variations of 
ionosphere characteristics around the monthly 
median values. One serious source of error, 
that of presentation use and interpretation of 
data, is being overcome by the development of a 
true map representation of basic radio propaga- 
tion predictions, both for the entire world and 
for the Arctic region. It is contemplated that 
the final form of presentation will consist of 
twelve maps, one for each even hour of G.C.T., 
for a given month, and for each of the charac- 
teristics for which predictions are desired. In 
order to prepare predictions of the best sky-wave 
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operating frequencies for communication path 
all over the world, the C.R.P.L. collects and 
analyses ionospheric data from seventy. 
stations scattered throughout the world, 
results of the analyses are compiled and te. 
tributed to scientists and scientific oryanisations 
in the United States and in many foreign 
countries. A publication known as /onospheri 
Data is a monthly document distribu'ed to th 
co-operating observatories, military and civilian 
governmental agencies, industry anc scientific 
organisations. 

The Basic Radio Propagation Predictions 
publication is issued monthly as an aid in deter. 
mining the best sky-wave frequencies over any 
path at any time of the day for average conditions 
for the month of prediction. Each issue of this 
series predicts the maximum usable frequencies 
three months in advance of their expected 
occurrence. 

Twice a month, the C.R.P.L. issues the “ Ja” 
series of reports to those who wish later informa. 
tion concerning maximum usable frequencies, 
Series “Ja” carries revision factors for the 
advance radio propagation predictions maie 
in the above publication. In addition, the 
laboratory issues semi-weekly the series “J” 
reports, Advance Radio Propagation Forecast; 


for North Atlantic Paths, to those interested in 


the quality of reception over these communica- 
tion circuits. The forecasts include an estimate 
of propagation quality for the first seven days 
after the issuance of the information and ap 
estimate of the disturbed periods within the 
next twenty-five days. 

Ionospheric physics, of which these prediction 
services represent one of the practical outcomes, 
has the whole earth and the outer atmosphere 
as its laboratory ; the research “‘ team ” include 
scientists from many countries who make 
observations at remote sites. As an agency of 
the U.S. Government, the C.R.P.L. maintains 
close ties with its counterparts in other countries, 
as well as universities, research institutions and 
communication companies in the United States 
and abroad. This co-operative study of universal 
problems of the upper atmosphere and radio 
propagation will reach a peak of activity in 
1957-58 when at least twenty-eight countries 
plan intensive joint investigations in many fields 
of geophysics. This period of widespread 
observational work co-ordinated in space or 
time has been called the International Geo- 
physical Year. Through the C.R.P.L. the 
National Bureau of Standards will participate 
in the International Geophysical Year by 
employing the facilities outlined in this review. 


Fig. 8—N.B.S. atomic beam clock utilising[cesium 
atoms 
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Overseas Trade 


Exports of United Kingdom goods in August 
showed the customary reduction caused by the 
holiday season, and also the effect of a short 
working month of twenty-five days. According 
to provisional figures published by the Board of 
Trade, the value of exports in August was 
£205,600,000. For July and August together 
the value of exports averaged £226,300,000 a 
month, which was 5 per cent more than in the 
comparable months of 1953. The value of re- 
exports in August was £8,400,000 and for July 
and August averaged £8,700,000 a month. 

The Board of Trade’s statement goes on to 
say that imports into the United Kingdom in 
August were valued at £266,700,000. For July 
and August the value of imports . averaged 
£278,200,000, which was nearly 3 per cent more 
than in the corresponding months of last year. 
The excess of imports over exports and re-exports 
amounted to £52,800,000 in August and averaged 
£43,200,000 a month in July and August, com- 

with a monthly average of £45,800,000 in 
the first half of this year. 


T.U.C. and Wages 


At the concluding session of the Trades Union 
Congress, at Brighton, on Friday last, motions 
concerning wages policy were debated. A pro- 
posal put forward by the Electrical Trades Union 
urged that the T.U.C. should declare its firm 
opposition to any form of wage restraint and 
support “ any efforts made to improve the wages 
and conditions of employment of working 
people.” 

Mr. Stevens, the general secretary of the 
Electrical Trades Union, in moving this resolu- 
tion, claimed that it was demonstrably wrong for 
the T.U.C. to associate itself in any way with a 
policy of ‘* wages freeze.” He argued that the 
decisions of the Congress on this matter in recent 
years had noticeably affected the attitude of the 
arbitration courts. Mr. W. E. Jones, of the 
National Union of Mineworkers, said that his 
union did not support the motion. Such a pro- 
posal, if carried, would allow strong trade unions 
to take advantage of a position to the detriment 
of smaller unions. On a card vote, 4,564,000 
votes were cast opposing the resolution, giving a 
majority of 1,562,000 in favour of the T.U.C.’s 
existing policy on wages. 

Another resolution taken last Friday referred 
to the “chaotic ’’ wage structure in industry. 
The resolution, which was moved by Mr. J. H. 
Williams, of the Association of Supervisory 
Staffs, Executives and Technicians, suggested 
that the general council of the T.U.C. should 
prepare ““a policy that would provide rising 
living standards for all workers and incentives 
for skill and responsibility.” Mr. Heywood, 
speaking for the general council, urged the con- 
gress to reject the motion. The proposal, he 
said, implied that the general council should 
adjudicate on differences between unions about 
wages policy. The T.U.C. had never been 
Prepared to support a central wages policy 
“directed from the top.” At this point the 
“next business ’’ was moved, and there was 
no further deliberation upon the resolution. 


Full Employment 


In the latest issue of Bulletin for Industry, 
which is a monthly review of the economic 
situation prepared by the Treasury, the present 
position of full employment in this country is 
surveyed, and some of the factors involved in 
itS maintenance are considered. The Bulletin 
says that an analysis of the manpower situation 
inthe middle of this year revealed that the number 
in civil employment was the highest ever recorded 
iM peacetime ; that short-time working was low 
and overtime high; that unemployment was 
very low (1 per cent of all insured employees in 
July); and that the main employment change 
since the middle of last year had been an increase 
in the manufacturing industries. This increase, 
however, had been offset to some extent by a 
decrease in the basic industries. 

The survey goes on to show that the number in 
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civil employment in Great Britain at the end of 
June was about 230,000 greater than a year 
earlier. There have been large increases in 
employment in the manufacturing industries and 


‘distributive trades, the main increase in manu- 


facturing being in the metal-using industries. 
During the year ended June last there was a 
decrease of 50,000 in the number of people 
employed in the basic industries of agriculture, 
transport, and to a lesser extent in mining. The 
survey points out, however, that falls in employ- 
ment in the basic industries are not a new factor 
in the manpower situation. In agriculture and 
transport the decline has been fairly steady since 
1948 ; in mining it reverses the trend of the two 
preceding years, although there had been a 
decline in earlier post-war years. There were 
also, in the twelve months surveyed, reductions 
in employment in public administration and in 
building and contracting. In the latter, the 
Bulletin says, the reduction has occurred when 
building output is high, thus implying an increase 
in output per man. 

Dealing with the factors for maintaining full 
employment, the Bulletin observes that for about 
a year unemployment has been only 1 to 14 per 
cent. Industrial production and personal con- 
sumption have both been rising, the former by 
64 to 7 per cent over last year, and the latter by 
24 to 3 per cent. This combination of full 
employment, rising production and rising con- 
sumption is generally agreed to be good and 
desirable, and the survey asks can it be main- 
tained ? The main threat to it in this country, 
the Bulletin continues, would come from a set- 
back in overseas trade. Comparing current 
figures with the average for 1950-51, this country 
has increased its industrial production by 11 to 12 
per cent and the volume of its imports by 7 per 
cent. The export volume, however, is only 
3 per cent greater and, at present, the terms of 
trade are no better than they were on average last 
year. Full employment, the survey goes on, may 
provide conditions which militate against rising 
exports in two ways. First, higher demand at 
home might compete with exports directly, and, 
secondly, if easy markets at home caused wages 
and profits to rise faster than productivity, 
and so forced up the price level, exports might 
well fall into the highly competitive foreign 
markets of to-day. But, the survey concludes, 
so long as output per man rises, both these con- 
tingencies can be avoided. 


Output of Iron Castings 

The Council of Ironfoundry Associations has 
stated that the overall output of iron castings in 
the United Kingdom in the first six months of 
this year totalled 1,892,000 tons, and was thus 
1-7 per cent greater than in the comparable 
period of last year. The Council says that there 
have been increases in several important sections 
of industry. Car and commercial vehicle castings 
amounted to 146,530 tons in the first half of the 
year, an increase of 12-8 per cent compared with 
the first half of last year, and in the pipe section, 
with an output of 364,108 tons, there was an 
increase of 3-9 per cent. 

In the general engineering class, the Council 
adds, one of the biggest increases during the 
first half of this year, compared with 1953, was 
23-7 per cent for iron castings required for food 
manufacturing machinery, 10,789 tons of such 
castings having been produced. Other increases 
were 9-7 per cent in castings for land turbines 
and turbine parts, and 7 per cent in lighter elec- 
trical castings, and castings for printing and 
papermaking machinery, and clay working, 
cement making and quarrying plant. In July the 
iron founding industry was employing 139,000 
people. 


Iron and Steel Output 


Steel production in Great Britain during 
August, despite the effect of annual holidays, 
averaged 325,600 tons a week and was thus at 
an annual output rate of 16,932,000 tons. The 


Iron and Steel Board says that this is the highest 
production rate yet achieved in the month of 
August. Pig iron production in August averaged 
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227,400 tons a week, which represented an 
annual output rate of 11,823,000 tons. In August 
last vear pig iron output was at an annual rate of 
10, . .9,000 tons. 


Coal Mining Industry’s Problems 

The National Coal Board’s summer school 
began at Oxford last Saturday and ends to-day. 
The school is being attended by nearly 500 
students drawn from all sections of the industry 
and from all the coalfields in this country. 

The opening address last Saturday was given 
by Sir Hubert Houldsworth, chairman of the 
National Coal Board, who commented that the 
coal mining industry was engaged in a difficult 
task, but it was a task which should stimulate 
enthusiasm and hard work. It was natural that 
there should be criticism, Sir Hubert said, when 
the pits were not satisfying the demand for coal 
and when foreign coal was having to be imported 
into the country. The output of coal which 
could be obtained from the industry depended 
upon the physical capacity of the pits to produce 
coal, the manpower available to the pits, their 
attendance and effort, the degree of skill of man- 
agement, the morale of management and men, 
and all that was contained in the term “‘ human 
relations.”” Physical capacity to produce coal, 
Sir Hubert commented, could not be created in 
the twinkling of an eye. Sir Hubert then pro- 
ceeded to a comparison of the coal mining 
industry of 1913 and that of the present time. If, 
he claimed, the pits had the capacity to employ 
over 1,000,000 men usefully at the existing rate 
of output per man year, and if over 1,000,000 
were at work in the pits in these circumstances, 
the annual coal output, notwithstanding more 
holidays and the Saturday voluntary shift, 
would be appreciably greater in 1954 than it was 
in 1913. 

Later in his address, Sir Hubert said that 
although the coal mining industry had not 
achieved all that was reasonably hoped for, it 
was wrong to say that nothing had been accom- 
plished. He still adhered to the opinion, ex- 
pressed jointly by the National Union of Mine- 
workers and the National Coal Board last 
January, that with existing underground man- 
power an increase of 24 per cent in annual coal 
output in 1954 was a reasonable aim. ‘‘ We 
ought,” Sir Hubert commented, “to be very 
much nearer this aim than we are to-day.”’ That 
did not mean, however, he continued, that the 
Board was not short of men, in the proper places. 
If the 24 per cent increase in saleable output had 
been realised, consumption, Sir Hubert thought, 
would still have exceeded production in all prob- 
ability by some 2,000,000 to 3,000,000 tons. 
There was, Sir Hubert said, a shortage of about 
12,000 men in the West Midlands and Yorkshire 
together, and in some other coalfields there were 
local pockets of shortage. The total inflow of 
adult recruits, however, had increased this year 
by 35 per cent, though because of wastage there 
had been a decline in adult labour of 6700. But 
it was satisfactory, Sir Hubert said, that the 
recruitment of men between twenty-one and 
under thirty-one years of age had exceeded 
wastage by nearly 1200. 


Railway Wages 

At the beginning of the week it was announced 
that the executive of the National Union of 
Railwaymen had agreed to accept, as a basis for 
resumed discussion, the wage offer suggested last 
week by the British Transport Commission. The 
Commission has since given some details of this 
offer. If the unions accept a minimum rate of 
£6 5s. a week for adult wages staff which is to be 
increased to £6 7s. a week after one year’s service, 
the Commission proposes that an effort should 
be made to reach agreement about wages of the 
highest-paid grade other than footplate men, 
namely the top-rated signalmen. It was also 
suggested by the Commission that if its offer 
should be accepted, arrangements should be made 
for an early meeting between the Commission 
and the Associated Society of Locomotive 
Engineers and Firemen: and the Transport 
Salaried Staffs Association.. 
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Notes and Memoranda 


Rail and Road 
RAILWAY MARSHALLING YARD AT ALLOA.—The 


Se agien, Sion maenvee Sas Se Sees 6 Ree 


programme of developments in marshalling yard 
accommodation to expedite t te the trans transit ee increasing 
e s 


proceeding on the construction o 
yard at Thornton, which will eventually be a 


dealing with 3000 wagons per day. A fourth project 
for the construction of a at at an 

estimated cost of 2 ,000 has now been 
authorised, as existing fi for the 


rodustion in the locality, to which the 


new mine at G will make substantial addition. 
This new will provide fifteen sorting with 
five reception sidings arranged in parallel, in its 


layout many of the most ~ oar Rona facilities in s y 
—- will be incorporated. When comp! the 
— be capable o dealing with 1500 wagons per 

y- 

SIzE AND — oF RoaD Goops VEHICLES.—The 
Minister of T: San and Civil Aviation is oe Ss es 
manufacturers x. — of goods vehicles through 
their associations that he pro to make regulations 

the maximum Itted overall width of those 
: s vehicles, which weigh over 4 tons unladen, 
rom 


‘gid 
ft 6in to 8ft. A. width of Bf for goods vehicles 
is general in America and common on Continent. 


tal 
poe bape bered gg apd: gs gen ta 
braking, the use of these wider vehicles 
eee dona an es. ae ee ee 
sale act todos sais changes in —_— 
and laden weights of goods vehicles. Coup! 
these proposals, tnd on the advice of ihe depart 
psc committee, the Minis‘ ut forward a 
popoenl t0 restrict the side ov ys | preg 


vehicles, so that it would become i for s load to 

project sideways more than Ift or for the total width of 
vehicle. and load at any point to exceed 9ft 6in, unless 
special prior notice had been given to the police. These 
proposals have been circulated in the o: ben od 
the comments of the organisations co: and the 


Minister will consider any comments he may receive — 
regulatio: 


from them before he makes 


final decisions. 


geen “* SPINE gs | ROAD” FOR CAMBRIDGE.— 


ms embodying his 


intended 
feneaen Gs ane ale 
road for at least five meee yw 
statutory review of the p gee 


offer a practical solution and, 
through the ci! ge Ay oop: Ph ee ee ee 
pee 2 ene line of the road be safeguarded 


examined 
period in the light of traffic statistics which he is i 
the County Council to p . The Coun Comat 
accepted the view that congestion was caused ly by 
traffic, and considered that the remedy lay in the 


pot iy Sagat meee Boar ongern tg Cambrid 
os the velnme of trafic 
iw 


provision of a relief road as near as ible to the central 
streets, so a route was selected on the eastern side of the 
city centre. proposal was criticised on grounds o 


cost and its effect on properties, and generally on the 
character of Cambridge, and it was urged that a relief 
road was not necessary. The Minister’s letter says that 
he appreciated that in old and historic cities like Cam- 


inevitably give rise to sharp controversy. At the 
time, he did not feel that such controversy 
pre mth of any attempt to solve the problem. 


REMOVAL OF BRIDGE ON THE 


ius ont 
line which ran forte ‘Alnwick by way of Wooler and 
Cornhill to Berwick-on-Tweed. 

way through the Cheviot country wong 
places and the decision was made to fing Bm mre ant 
working ; in March, 1953, the line was abandoned, 
and hand to recover the track. 


ie them 
iuaaiowant 
on to rail wagons by crane. 
by four 50-tom hydraulic jacks to the level, 2ft 6in 
the lower bed-plates, at which the main giuers were 
to be rolled out. Sleeper cribs were formed on the 


mame, ond across these old rails were laid on their side 
webs made up with mild steel plate to form 
sliding paths for tra main rs. Plating, 
rail bearers and cross ers were then removed from 


the bridge floor and the two main girders were traversed ° 


to within 4in of each other and tied together. At mid- 
span of the bridge a timber trestle was built on a 
concrete — on the river bed. e main ers 
were jacked up, 3in diameter steel balls lnaurted Bae 
the upper and lower rolling track rails at the trestle 
and at the south see ees and the girders were then 
lowered on to them and rolled out over the south abut- 
ment until they were im a position for loading by cranes. 
The work was completed under the general direction of 
Mr. A. Dean, civil engineer of the region. 


Miscellanea 


GRANGEMOUTH gpm —The Ry ge of 4 
st-war openties rogramme at the Grangemou 
Refinery of the Angio-Iranian Oil Company, Ltd., was 

marked with the recent commissioning of a 60, tons 

per annum catalytic polymerisation plant, a ’Girbotol 
unit and a sulphur recovery plant. 

BritisH ASSOCIATION’S PRESIDENT.—During the recent 

annual meeting, at Oxford, of the British Association 

for the Advancement of Science, Sir Robert Robinson, 


F.R.S., was elected president for 1955. Sir 
Robert is Wa te Professor of at Oxford 
University. He will preside at the British Association’s 


meeting in Bristol, which is to be held from August 31 
to September 7, 1955. wi 


D.S.LR. Apvisory Councit.—The Lord President 
of the Council has appointed Dr. E. Ashby, Mr. S. 
Barratt, Professor E. A. G. Robinson and Dr. C. ans, 
F.R.S., to be nh Rod of the Advisory orgy | for 
Scientific and Industrial Research. Professor R. S. 
Edwards, Lord Halsbury, Sir Henry Hinchliffe and 
Mr. A. H. Wilson retire from the po perm on September 
30th, on completion of their terms of office 


Business EFFICIENCY Seen ~The forty-first 
National Business Efficiency Exhibition will be opened 
on Monday, September 27th, at the City Hall, Man- 
chester, by the Lord Mayor of Manchester. It will 
continue until October 2nd. a eighty-seven manu- 
fi firms taking part y over 35,000 
square feet of space and Pall bool ‘machinery for every 
kind of routine office task. Last £43,000 Britain’s office 

equipment industry produced £4 cage worth of 
$15 bs0000. its export business being valued at over 


Mr. R. J. WILLIAMs.—We record with regret the death 
of Mr. Rees J. Williams, M.I.C.E., ye 4 on mae 
and Surveyor of Tottenham, Mid ddlesex, which 
suddenly on Septembe r 14th. e¢ had been Boro coe 
Engineer of Tottenham since October, 1938, prior to 
which he had been in local government service in 
other parts of the country. Mr. Williams was also 
surveyor to the Tottenham Education Committee and 
med g Poscul the Tottenham and Wood Green Joint 

yey AE emg He was elected chairman of the 
Royal itary Institute in in 1952, and served upon the 
Government advisory committee’ dealing with revision 
of building by-laws. 

Tue “ SULFINUZ’”’ Process.—We are informed that 
exclusive rights to operate the “ Sulfinuz’’ process 
in _—— Britain and a number of other territories have 

been acquired by Imperial Chemical ne. Ltd. This 
process can be applied to carbon and alloy steels to 
produce a sulphur-rich layer at the surface, which gives 

an increased resistance to wear and seizure. In the 
pueeens the work is immersed in a bath of specially com- 
pounded salts heated to 500-600 deg. Cent. for from 
thirty minutes to three hours, according to their material, 


size and shape. A new booklet iss by LC.L. deals in 
some detail with the process and gives reports on the 
improved life obtained from various examples of treated 


work in service. 

STEELMAKING COURSE FOR UNIVERSITY LECTURERS.— 
A conference attended by forty-eight university no ag eg 
representing most of the universities in the country, has 

recently been held in Sheffield. It was arranged by The 
United: Steel Com; . The aim of the conference 
was to give an insight into production methods and 
problems in iron and steelmaking and shaping, some 
characteristic problems in research, and the way in which 
a steel company is staffed and administered. g the 
conf the visited various branches of 
so 

e Iron and 
Sir Charles 


Steel fadustry.” which was introduced b: 
Goodeve, teel Research 


director of the British Iron and 
Association. 

Smoke ABATEMENT CONFERENCE.—The twenty-first 
annual conference of the National Smoke Abatement 
Society is to be held at Scarborough from Wednesday 
to Friday of next week, tember 22nd to 24th. Sir 
Ernest Smith will deliver his presidential address on 
Wednesday mo on “The Coal Crisis and the 
Society,” ond on Wednesday afternoon the conference 
is to be addressed by Sir Hugh Beaver, chairman of the 
Government committee on air pollution. On Thursday 
morning a paper entitled ‘ elopments Promoting 

Smokelessness in Railway tasnunmien ** is to be pre- 
sented by Mr. R. F. bes and on Thursday afternoon 
papers on “ Developments in the Industrial Uses of 
Gas and Electricity,” Oy M Mr. R. F, Hayman and Mr. J. I. 

, will be discussed. The Des Voeux Memorial 
Lecture, vet, as te ae on morning by Sir 
Edward Sa Salisbury, will deal with “ Air Pollution and 
Plant 


CANADIAN BuILDING Copg.—A new nation: | building 
code for Canada is — peony oo adviso 
ment was prepared for use of municipulit 
provinces throughout Canada, and originally tet 
fn 1941 as y the Department of Finance and 
National Research Council, and has been widely yseq 
throughout Canada. The "revised document has 
ees 9 y Se special associate committee of the spatial 
uncil, Semeiriy, sepuenameenre® of b 
all parts of the country. work of revision ‘te es 
done voluntarily throughout the last four years } 
over twenty five committees, on which almost 299 
Canadians and a few Americans have served. Qyer 
10,000 copies of drafts of the work of these committees 
were circulated to those interested for comment and 
over 2000 individual comments were received and cop. 
sidered. The result is an entirely new code intended to 
ensure that the standards of building in all municipalities 
which use it are safe from the public point of view, and 
Ponda ws Be line with modern building practice. The code has 
fted in the form 8 a by-law so that it can be 
easily adopted for local use by any emeipality. It may 
be obtained from the scientific liaison office of the 
National Research Council of Canada, Africa House, 
Kingsway, London, W.C.2, price 23s. 


TRAINING COURSES IN CONCRETE PRACTICE.—This 
autumn will see the sagen Oo ofa * gd phase in the 
develo nye of iat aie at as award of an 
offici certificate of protien for con- 
crete vepereaies oop foremen, which is being offered by 
the City and Guilds of London Institute. Courses 
are now being organised in technical schools and co 
all over the country. They are being so arranged 
participants can start a course at one college and com- 
plete it at another if their work should demand a move 
during the session. A great handicap to the best develop- 
ment of concrete has been the slow recruitment of 
efficient supervisors. These new courses are designed to 
train a class of men who will not only know how 
concrete should be made, but the why and wherefore, 
and will be able to on their knowledge to the men 
under their supervision. So far thirty-six technical 
colleges have announced their intention of offering the 
courses, which will consist of two-hourly sessions held 
weekly for twenty-four weeks, during the September. 
May period. The City and Guilds of London Institute 
will hold its examinations in May, 1955. The syllabus 
includes both lectures and practical work, and covers 
the following subjects : concrete materials (properties, 
storage, tests, &c.), Ls meena and batching, the 
use and care of —~ compaction, 
curing, tests on concrete, foruprock, re inforcement, pre- 
stressed concrete and the manufacture of precast products. 


Precast CONCRETE CONSTRUCTION IN THE SOVIET 
Union.—Some information about the use of precast 
concrete in building construction in Russia is given in a 
recent issue of Soviet News. It is stated that Pravda 
published, last month, a decision of the central com- 
mittee of the Communist party of the Soviet Union to 
develop the use of precast concrete for building con- 
struction. A considerable increase in the production of 
precast elements was co: red essential to accelerate 
the rate of building and to save other materials ; the 
use of metal and timber is to be prohibited after a certain 
date, where precast concrete can be substituted, a2. is 
stated. The Russian authorities consider that 
concrete offers substantial advantages, and a pr wer 
of 2,844, cubic metres of precast units is envisaged 
in 1955 and 4,855,000 cubic metres in 1956, from about 
400 new plants and 200 casting yards on constructional 
sites, which are to be brought into operation during those 
two years. Such facilities, it is stated, will be sufficient 
for the construction in 1955 and 1956 of more than 
14,500,000 square metres of ho’ 6,500,000 square 
metres of industrial buildings, and 8,400,000 square 
metres of farm buildings. Altogether, a fivefold locate 
in production over the 1954 figure is aimed at by 1957. 
The central committee stated that up to that time the 
output and use of precast concrete units had been pro- 

g unsatisfactorily. The article gives a figure of 
28,000,000 Square metres of housing, ** built in towns 
and workers’ estates alone,”’ during 1953. This figure 
is equivalent to nearly 300 million square feet, and is thus 
of same order as the housing achievements in this 
country during 1953, when more than 300,000 houses 
were built. 


Personal and Business 


Mr. R. G. S. Hoare has been a 
information officer at the Ministry of 
Civil Aviation. 

AcHESON COLLoips, Ltd., whey established a separate 
— to = with “ Gred and compounds. 

Mal Lon from the company’ s headquarters at 18, Pall 

London, S.W.1. 

Mr. C. W. Meaper is retiring at the end of this month, 
on account of ill health, from his position as chief 
engineer at the works of The British Aluminium Com- 
pany, Ltd., Burntisland. 

T. M. Bmxett AND Sons, Ltd., and Billington and 
Newton, Ltd., both of Stoke-on-Trent, have amalga- 
mated, the title of the new company 7 4 T. M. Birkett, 
Billington and Newton, Ltd. Mr. A. P. Wright is the 
managing director. 

ws G. L. Forp has retired from the chairmanship of 

W. J. Jenkins and , ie. Retford. He is succeeded 
as chairman by Mr. R. M. G , who has relin- 
quien aie. Be of arg g director. Mr. Morland 

ox and — % a hen hes i 
managing directo 
appointed deputy &h 


inted chief 
ransport 
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British Patent Specifications 

When an invention is communicated from abroad the name and 

go eee pai eee 

io the abrdgment, is the date of publication of the 
specifica 

Cas 7a at Mpasnpeon Buildings, Chancery Lane Wied, 


POWER TRANSMISSION 


713,587. May 20, 1952.—DouBLE-TOOTHED WHEELS 
FOR CHANGE SPEED GEARS, Ferdinand Porsche, 
of Dr.-Ing. F. Porsche Kommanditgesellschaft, of 
Neckarsulmer Strasse 85, Stuttgart-Zuffenhausen, 

rmany. 

- ‘vention relates to the production of double- 
toothed wheels, more particularly wheels, for 
change speed gears. In the usual way the double- 
toothed wheel is produced from a os 
ing involving much machining and ity in 
cutting the teeth on the smaller wheel. According 
to the invention, 
double-toothed wheel con- 
sists of two separately pro- 
duced wheels A and B. 
The connection between 
the two wheels is effected 
by a connecting piece— 
for instance, a sleeve C, 
the ends of which are 
pressed into the recess D 
and E of the wheels. The 
annular recesses are in- 
clined or) — to the 
shaft F of the gear at an 
obtuse angle with each 
other so that they form 
a double cone. The upper 
view shows arrange- 
ment of the parts before 











ends of the sleeve are 
forced into the conical 
recesses D and E respectively. The completed double- 
toothed wheel is shown in the lower view. In this 
way a non-detachable connection of the two toothed 
wheels is obtained. At the same time, the middle 
part of the sleeve C provides means for the application 
of the striker fork. The sleeve may consist either of a 
piece of tubing, or of rolled sheet metal, or it may 
be made in two parts.—August 11, 1954. 
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METALLURGY 


713,283. May 22, 1952.—THE MANUFACTURE OF 
Leap ALLoys, British Insulated Callender’s 
Cables, Ltd., Norfolk House, Norfolk Street, 
London, W.C.2 (Inventor : Aubrey Latin.) 

The invention is concerned with the addition of 
copper to pure lead and to lead alloys containing 
minor proportions of one or more other elements. 
In lead alloys for the manufacture of cable sheathing 
these other elements are normally tin, cadmium and 
antimony. The alloys of lead and copper and other 
elements are made by stirring a quantity of molten 
lead or lead alloy with a solid body or bodies of copper, 
preferably in the form of one or more rods. It is 
preferable to use a number of copper rods of about 
lin to 2in diameter, held vertically by their upper 
ends in clamps forming part of a jig attached to the 
lead melting pot of an extrusion machine. The rods 
may be tinned or coated with flux before use. It is 
normal for the lead in melting pots associated with 
extrusion machines to be maintained at about 
450 deg. Cent., a suitable temperature for carrying 
out the process of the invention. To add 0-05 per 
cent of copper to 5 tons of lead the stirring must be 
continued until 54 1b of copper is dissolved. Instead 
of copper rods, rods of a rigid material other than 
copper coated on their surface with a layer of copper, 
preferably by electrodeposition, may be used. The 
amount of copper on the bodies is equal to or greater 
than the amount to be dissolved in the lead. The 
method of the invention has the advantage over 
methods at present in use that the possibility of the 
copper being entrained as fine particles in the lead is 
avoided.— August 11, 1954. 


MINING ENGINEERING 


713,998. April 21, 1952.—Driit Brts, Reed Roller 
reads P.O. Box 2119, Houston, Texas, 


The invention relates to roller bits for drilling deep 
wells and its “ore is the provision of a roller bit 
through which fluid will freely circulate to perform 
the desired function of quickly removing the particles 
of formation from the bottom of the hole and from 
the head and the rollers, As shown by the drawing, 
tae bit head has the usual threaded shank A for 
attachment to the drill stem. The head B has a pair 
of oppositely depending cross roller bearing exten- 
sions C on which the cross rollers D are mounted. 
There are also a pair of oppositely disposed side 


toller bearing extensions E on which the side rollers 


THE ENGINEER 


F are mounted. These side rollers are supported on 
axes which are inclined downwards and inwards, 
so that the upper portion of the side rollers is at a 
substantial distance from the periphery of the head. 
The drilling fluid which is pumped down through 





No. 713,998 


the drill stem passes thro’ the bore G of the 
shank and through the no: H and J, which dis- 
charge it to the bottom of the bit, after which it is 
discharged through the passageways K. Modified 
cortes are also shown in the specification.—August 


HEAT EXCHANGERS 


713,679. November 23, 1951.—HEaT EXCHANGER 

The Rover Company, Ltd., Meteor 

Works, Lode lihull, Birmin 5 

(Inventors: Francis Robert Bell and Charles 
Spencer King.) 

Referring to the drawing, the main part of the 
tube is made by folding a thin metal strip and 
interlocking the longitudinal edges of the strip. 
The shape of the tube is such that it has a pair of 
parallel flat sides A spaced at the desired distance 
apart. The longitudinal edge B of the tube is 
rounded and the other longitudinal edge C is formed 
by the interlocked apn of the strip. Adjacent to 
the edge B of the tube there is secured a longitudinal 
partition D of a thin metal strip united to the flat sides 
of the tube by copper or other brazing. The par- 
tition is so located as to 
form with the edge B of the 
tube a conduit through 
which cooling air or other 
fluid can be passed. The 


flows through the other 
gr of the tube, or it may 
derived from a separate 
source. In an assembly of 
tubes, as described, the 
Fos ak ene yrs ty 
oo d + arn ae ' 
tubes, an oO No. 
the tubes are situated at pieces 
the entrance ends of the passages. By means of the 
cooling medium flowing through conduits formed by 
the partitions the edges are effectively protected 
against the detrimental action of the hot gases. A 
tube as described is especially useful where a large 
temperature difference occurs in the cooling fluid 
between the entrance and exit ends of the tube, as the 
edge exposed to the entering hot gases can (by the 
separate stream of cooling fluid flowing through the 
edge-cooling conduit) be kept at a relatively low and 
substantially uniform temperature.—August 18, 1954. 








BEARINGS AND SUPPORTS 


713,660. August 1, 1951.—PLAIN BEARING ASSEMB- 
Lies, The Glacier Metal Company, Ltd., 368, 
Ealing Road, Alperton, Wembley, Middlesex. 
(inventor : Phil Prince Love.) 4 

Referring to the drawing, a bearing comprises 

a split casing with the two half parts A and B pro- 

vided with removable half-bearing liners C and D 








No. 713,660 


of mild steel lined with white metal. The bearing 
unit is at the underside supported for limited universal 
movement by a ball and socket mounting com- 





407 






prising a ball E which seats in opposed cavities F 
and is supported on internal abutments H in a 
housing so as to bridge an intervening gap K 
providing an oil well. At its upper side the bearing 
is located by a bar L pivoted to the upper part 
of the housing by means of a headed pin M 
located in a recess N so as to be capable of swinging 
about a vertical axis. The bar is slidable in a slot 
in the top of the upper part of the bearing casing. 
The bottom of the slot and the bottom of the bar ZL 
are curved in the longitudinal direction. By such 
an arrangement clearance between the parts may be 
reduced to a minimum to ensure that the bearing 
unit will be held firmly seated on the ball and socket 
mounting. The upper part of the bearing is slotted 
at the middle to provide a gap for the reception of 
an oil ring P which rests on the journal and at its 
lower passes through the gap beneath the 
bridge G.—August 18, 1954. 


GAS TURBINES 


713,647. April 12, 1951.—WarTER-CooLeD Gas 
TurBINES, The Parsons and Marine Engineering 
Turbine Research and Development Association, 
Pametrada Research Station, Wallsend-on-Tyne. 
(Inventor : Basil Joseph Terrell.) 

The object of the invention is to provide forms of 
water-cooled gas turbines in which the difficulty of 
cooling the fixed blading may be eliminated. As 
the drawing shows, a water-cooled casing A of 
approximately cylindrical form is provided in which 
there are four separate rings B, C, D, E, carrying 
rotor blades. The blade rings B and E of the first 
and fourth stages are mounted on sleeves F and G, 
within which aré separate shafts H and J carrying, 
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No. 713,647 


respectively, the second and third blade ring stages 
Cand D. The disposition of the blades is such that 
the blading in the first and third stages B and D 
rotate in the same direction whilst the blading in 
the second and fourth stages C and £ both rotate 
in the reverse direction. The casing is furnished 
with a cooling jacket for the admission of water at K 
and discharge at L. All the blades are cooled in 
accordance with the modified Schmidt method by 
water introduced through ducts such as M in the 
shaft H, and the gas is led in from the combustion 
chamber from nozzles that constitute extensions of 
the combustion chamber flame tubes. Apart from 
eliminating the fixed blade problem there are other 
advantages inherent in the construction and these 
advantages are enumerated in the specification.— 
August 18, 1954. 


MISCELLANEOUS 


713,963. October 25, 1951.—HicH CHIMNEYS, 
George Cyril Howarth, Primet Bridge, Colne. 

The invention relates to high chimneys and has 
for its object to prevent smoke that issues from the 
top of the chimney from dropping or creeping down 
the exterior of the chimney wall. The drawing shows 
the right-hand side in section of an extension formed 
on a chimney of cylindrical form, in accordance. with 
this invention. The extension is built on top of a 
chimney A by means of layers of reinforced concrete 
spacers B and layers of reinforced concrete fins C, 
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The layers are bonded together and to the top of the 
chimney in the usual way and are further interlocked 
by means of bars D which pass through slots formed 


D 
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in the slabs near their radial joints. These lateral 
fins, one above the other, prevent or reduce 
the amount of smoke travelling down the exterior of 
the chimney wall.—August 18, 1954 


ROAD TRANSPORT 


714,281. January 29, 1952.—WHEEL SUSPENSIONS, 
The Rover Company, Ltd., Meteor Works, 
Lode Lane, Solihull, Birmingham. (/nventor : 
Charles Spencer King.) 

The invention relates to road vehicle wheel suspen- 
sions of the kind used for independently mounted 
rear road wheels, where these wheels are used for 
driving the vehicle and where the drive is transmitted 
to each wheel through a single universal joint. It 
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consists of a centrally pivoted and transversely 
arranged control bar which is provided with a stop 
at each of its outer ends. Referring to the drawings, 
the propeller shaft is connected to the differential 
box A. h wheel axle B is connected to the 
differential mechanism by a single universal joint D 
and at its outer end the axle is connected to its asso- 
ciated road wheel, as shown. Each axle is enclosed 
by a stationary tube which at one end has a swivel 
connection with a bearing in the box and which at 
its other end is secured to the road wheel bearing. 
To the upper side of the box A is secured a cross beam 
E and between the ends of this beam and the axle- 
enclosing tubes are arranged springs F. Also to 
each tube is rigidly secured an arm G which is pivotally 
attached to the vehicle. According to the invention 
there is provided a transversely arranged control bar 
H which at its centre is attached by a pivot to the 
box A. The bar is arranged to extend beneath each 
of the arms G. At each end the bar is provided with 
a stop J at an appropriate distance beneath the 
adjacent arm G for limiting the deflection of the arm 
when the vehicle is rounding a bend in the road. 
Preferably the stop is resilient and consists of a block 
of rubber or other material. The action is such that 
when the arm of the wheel on the outside of a bend 
makes contact with the adjacent stop, the cross bar 
is deflected so as to move the stop at the other end 
into contact with the arm of the wheel on the inside 
of the bend. It has been found that by means of a 
control bar H arranged as described, the road-holding 
property of the driven road wheels when the vehicle 
is rounding a bend at high speed is greatly improved. 
—August 25, 1954. 
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Technical Reports 


The Durability of Road Tar. Road Research Tech- 
nical Paper No. 31. H.M. Stationery Office. Price 
2s. 6d.—The Road Research Laboratory, in co-opera- 
tion with the British Road Tar Association, is carry- 
ing out a programme of research into the behaviour 
of the tars used in this country on a large scale for 
road surfacing. This report describes research into 
the -behaviour of tarmacadam surfacings and into 
ways of improving the properties of the tars used for 
surfacing. Studies of the effects of weathering, 
evaporation, chemical action and other factors on 
the behaviour of tarmacadam surfaces are described. 

One of the properties discovered to be desirable in 
tar binders is resistance to atmospheric oxidation. 
A laboratory oxidation test for this property has been 
developed and an upper limit has been established 
which should not be exceeded if a durable tar is to be 
ensured. Two methods of improving the resistance 
of certain tars to oxidation have been suggested. 
One involves washing with aqueous caustic soda to 
remove phenolic constituents, the other brings about 
oxidation by blowing with air in the presence of a 
catalyst. Further research is in progress on the life 
of tar carpets and in particular to discover whether 
tar in the form of a very thin film in contact with a 
mineral aggregate undergoes with time a major 
structural change which reduces its durability. 


Food Investigation, 1953. H.M. Stationery Office. 
Price 3s. 6d.—The Food Investigation Board has re- 
cently published its annual report describing its research 
programme and the activities at*its various research 
establishments, which are concerned with the pro- 
perties of foodstuffs and the processes of preservation, 
including both improvements and new developments. 
The main research stations are at Cambridge, Aber- 
deen and East Malling. Day-to-day problems are 
dealt with by laboratories at Smithfield, Hull and 
Covent Garden. 

A good example of the work being done in co-opera- 
tion with industry is the development of deep freezing 
methods for use on fishing vessels. Torry 
research station has successfully tested an installation 
on board its trawler “* Keelby,”’ and full-scale trials 
are now proposed. It is hoped that this work will 
eventually enable trawlers to stay at sea longer and 
operate more economically. 

Capacity for the refrigerated gas storage of apples 
and pears has doubled since the war and now amounts 
to some 60,000 tons. This industry is largely based 
on research carried out by the organisation over the 
last twenty-five years. Current work is on the 
influence of season and orchard factors on com- 
position, and the connection between the latter and 
storage disorders. Promising results have been 
obtained with the preservation in transit of Scottish 
raspberries by precooling and carbon dioxide. 

The discovery some years ago of a factor causing 
stiffening and shortening of muscle fibres after death 
has now been followed up by identifying this factor with 
Myokinase, an enzyme concerned in the contraction 
of living muscle. Changes in muscular tissue before 
rigor mortis and their effect on the quality of frozen 
meat are being investigated in Australia jointly with 
Commonwealth scientists. 

Ascorbic acid (vitamin C), intended as an additive 
for bread, has been extracted on a pilot plant scale 
from lucerne. Yields of 60 per cent have been 
obtained, and work is being continued with the aim of 
cheapening the process, which at present costs about 
as much as the synthesis of the acid. 





Launches and Trial Trips 


INNESMOOR, cargo liner; built by Hawthorn Leslie 
(Shipbuilders), Lid, for The Moor Line, Ltd. ; length 
between perpendiculars 423ft, breadth moulded 58ft, 
depth moulded to upper deck 29ft, draught 25ft 8in, 
deadweight 9540 tons, service speed 13 knots; five 
cargo holds, steam deck machinery, ten derricks ; two 
auxiliary boilers, two 40kW steam-driven generators ; 

Hawthorn-Doxford oil aon. four cylinders, 600mm 
diameter by 2320mm combined stroke, 3300 b.h.p. at 
108 r.p.m.—Launch, August 30th. 


BritisH PATROL, oil tanker ; built by Swan, Hunter 
and Wigham Richardson, Ltd., for The British Tanker 
Company, Ltd. ; len overall 547ft, length between 
perpendiculars 515ft, readth moulded 69ft 6in, depth 
moulded 37ft 6in, summer draught 30ft, deadweight 
16,000 tons, service speed 13} knots ; eleven passengers ; 
twenty-seven cargo oil tanks, two cargo pump rooms, 
four 500 tons per hour compound, horizontal duplex 
steam pumps, two drain pumps, steam deck machinery ; 
two 150kW diesel-driven generators, one 75kW steam- 
driven generator; Swan Hunter-Doxford oil engine, 
six cylinders, 670mm diameter by 2300mm combined 
stroke, 6400 b.h.p. at 115 r.p.m.—Launch, August 30th. 


PENAVEL, collier ; built by the Ateliers et Chantiers de 

Bretagne for the Chargeurs de I’Ouest ; length overall 
342ft 64in, length between perpendiculars 20ft 64in, 
breadth moulded 47ft 7in, depth to main deck 24ft 1lin, 
draught 19ft 4in, deadweight 4350 tons, speed 13 knots ; 
four holds, 5-ton derricks, Bi masts, MacGregor 
hatch covers, two 150kW diesel-driven alternators, one 
55kW diesel-driven alternator; two M.A.N. four- 
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stroke, single- , six-cylinder diesel engi 
developing 1250 : .p. at 250 r.p.m., driving a 
propeller shaft at 143 r.p.m. through a Vulcan 3 i 
gear, speed loaded 13 knots. Trial, August. 


NyYMPHE, cargo ship ; built by the Furness Shipbuilg 
ing Someeey Ltd., for the Compania 
Transoceanica S.A. Panama 3 le Overall 467ft 3; 
- h between perpe ndiculars 435ft, breadth Mouide, 
Fn a conleed ¢ to upper deck 39ft 2in, dead 
50 tons on 26ft summer draught with tonnage 9 eae 
ae deadweight 11,000 tons on 27ft 9in dra htm 
tonnage opening closed, capacity 616,300 cubic feet : 
five holds, fifteen derricks, electric deck m: “chinery, on 
150kW diesel-driven and two 150kW_ steam-drive, 
generators ; N.E.M.-Doxford, single-acting, two-stroke 
oil engine, four cylinders, 6 670mm diameter by 2320mm 
combined stroke, 4400 b.h.p. at 115 r.p.m., three thimble. 
tube boilers. Trial, September Ist. 





Catalogues 
Erinow, Ltd., Lighipill Mills, Stroud, Glos.— Booklet descrip. 
ing applications of Polythene tubes. 


WILLIAMS AND WomersLey, Ltd., Wakefield.— Booklet Biving 
details and prices of ** Veeflex '’ V ropes aod pulleys. 

Rowe Bros anv Co., Ltd., Pall Mall, Liverpoo!.—cCa 
detailing the design and operation of Royal flush valves, Asta 

MODERN LINEGEAR, Ltd., Aynho Road, Adderbury Fay, 
— .-—Booklet illustrating and describing rocking typ. 
isolators. 


ADAPTA-CHarts, Ltd., 93-4, Chancery Lane, London, W.C), 
—Pamphlet dealing with the * * Movigraph "’ visual! wall charting 
and graphing system. 

CATERPILLAR TRACTOR ComPANy, Ltd., Peoria, Illinois, US, 
—Booklet np age methods of crawler tractor manufacture 
over the last fifty years. 

THe Pyrene Company, Ltd., Great West Road, . Brentford 


Middlesex.—Leafiet describing “* Preperite No. 1,” a gener 
purpose material for removal of rust from iron and steel. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to now 
that, in order to make sure of their insertion, the necessary informe. 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASLIB 
Fri. to Mon., Sept. 24th to 27th.—Church House, Westminsier, 
London, $.W.1, 29th Annual Conference. 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., Sept. 29th.—LONDON SECTION : London School of Hygiene 
and tr Medicine, Keppel Street, Gower Street, London 
W.C.1, “Computing Circuits in Flight Simulators,” ALE 
Cutler, 6.30 p.m. 


INCORPORATED PLANT ENGINEERS 


Oct. Sth.—EpinsurRGH BraNcH : 25, Charlotte Square 
Edinburgh, “‘ Trends in Industrial instrumentation,” A. B. 
Dry’ 7 p.m.——LONDON BRANCH : Royal Society of 
Arts, Jo! Adam > Strest, Adelphi, London, W.C.2, “ Controlled 
Air Conditions in Factories,” D. J. Hyam, 7 p.m. 


INSTITUTE OF MARINE ENGINEERS 
Sept. 28th.—85, Minories, London, E.C.3, Presidentia 
ddress, H. A. J. Silley, 5.30 p.m. 
INSTITUTION OF CIVIL ENGINEERS 
Fri., Sept. 24th.—MIDLANDS ASSOCIATION : Summer Meeting 
at University of Birmingham and Stratford-upon-Avon. 
INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Sept. ae we —GENERAL MEETING : Institution of Mechanical 
Engineers, Bir Walk, London, S.W.1, Presidential 
Address, A. Campbell 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Wed., Sept. 22nd.—SOUTHERN BRANCH: Royal Aircraft Estab- 
lishment Technical College, _Tacsboronah. Hants. “ The 
Drawings with particular 


Tues., 


Tues., 
A 


Dimensioni of 
reference to B.S. 308,"’ v Abbott, 7.30 p.m. 

Thurs., Sept. 23rd. —N.W. INDUSTRIAL oc ae gm AND 
ENGINEERING PRODUCTION Group : Engineers’ Club, Albert 
Square, Manchester, “* Technical Features of of ,e New British 
Standard System of Limits and Fits,”” H. G. ¢ 
“The Practical Aene, § of the New British Standart 
System of Limits an ~ M J. Pearmain, 6.45 we 

Thurs., Sept. 30th.—E. IDLANDS Bra’ : 
Leicester, Opening hea “* Creative Engineering,” J. ALR 
Nixon, 6.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Sept. 21st.—Coventry Section: The Craven Arms, 


Tues. . 
“Hig “The Effective Use of Materials,” 


High Street, Coventry, 
F. Nixon, 7 p.m. 
Wed., Sept. 22nd.—WOLVERHAMPTON GRADUATE SECTION 
Technical College, Wulfruna Street, Wolverhampton, “ Pnev- 
matic Aids to Production,”’ R. Cooper, 7.30 p.m. 
Thurs., Sept. 3th. Be age Bag aw Ruston Club, Unity 
ware, Lincoln, “ How he Production Engineer can b 
helped by the Metallurgist,’ a D. Jevons, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 
Mon., Sept. 27th. rs’ Club, Albert Square, Manchester, 
‘ Forty Years ‘with ubber,”” E. H. Wallace, 6.15 p.m. 
JUNIOR INSTITUTION OF ENGINEERS 


Fri., em. 24th.—14, Rochester Row, Westminster, London, 
S'W.1, “‘ Some of the Problems of Bomber Design,” D. Keith 
pl 7.30 p.m. 

ROYAL AERONAUTICAL SOCIETY 

Thurs., Sept. 30th.—GRADUATES’ AND STUDENTS’ SECTION : 
Hamilton Place, London, W.1, 
Russell Adams, 7.30 p.m. 

WOMEN’S ENGINEERING SOCIETY 


Thurs., Sept. 23rd—35, Grosvenor Place, London, S.W.| 
“ Some it Aspects of Television,” R. W. Addie, 7 p.m- 
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“ Air-to-Air Photography,” 
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